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Scr omer r raeS a 


Fishermen, as everyone knows, come in 
all sizes--little fry with 10-cent hooks to 
tired executives with expensive gear complete 
with boat. But what conservation agencies 
want to know is who they are, where they fish, 
how much they fish, and how much they spend 
on the sport. 


To find answers, the U.S. Government sup- 
plied Federal aid funds for an extensive up- 
dating of previous surveys. 


The 1970 National Survey of Fishing and 
Hunting,conducted by the Bureau of the Census 
and released recently, shows an increase in 
avid fishermen despite pollution, mercury, 
dredging, urbanization, and changing occupa- 
tions and interests of young people. During 
the year, about 49 million Americans fished 
at some time or another--averaging one in 
every 3 men, and one in every 9 women. 


The fishermen come from a wide range 
of social, economic, and demographic back- 
grounds. By education, the group with the 
highest number of fishermen was the high- 
school graduates. In occupation, the largest 
single group was the blue-collar craftsmen; 
farm laborers and household workers were 
the smallest. Among white-collar workers, 
professionals and technicians made up the 
largest group. But the very lowest number 
recorded was inthe group one might think had 
the most time for "bathing a worm", the 
"Never Work Fulltime’ category. 


The largest group by age was the 45 to 64 
bracket; the lowest, teen age. But anew 
group is coming on--the 9-to ll-year olds; 
33 million boys went fishing, and almost 2 


million girls followed their lead. 


The Biggest Fish Story 


Based on family income, the largest group 
was the 10-to 15-thousand-dollar class. In 
fact, this income bracket led in number of 
fishermen and in all statistics. They spent 
the most money--over a billion dollars--and 
took the most fishing trips, traveled the most 
miles, and enjoyed the most recreation days. 


There are some fishermen among those 
cowboys out west. The highest percent (per 
population) of fishermen isin the western 


OF SPORT FISHING AND FISHERMEN 


Laura Burchard 


mountain states, with the northern part of 
the midwest next. Towns and rural areas, 
of course, led the way, but a surprising 12.3% 
of urban dwellers escape the city with rod 
and reel. 


Where they fished naturally followed geo- 
graphic location. Anglers tended to ply the 
‘fishing hole' in their own area. The survey 
indicates more either fished less than a mile 
from home, ortraveled 100 to 250 miles. 
There were, however, over 40,000 fishermen 
who covered 4 or more States intheir pursuit 
of the "big ones". Totals show that modern- 
day Isaac Waltons added up more than 29 
billion passenger-miles in search of fish. 


Who Is Minding The Store? 


In 1970, American fishermen spent 
706,187,000 recreation days at the sport. Over 
29 million of them tried their luck during 
592 million days of fresh-water fishing, and 
about a third that many fishermenused more 
than 113 milliondays onthe briny deep. They 
spent close to 5billiondollars--over 30 mil- 
lion doliars of this amount just launching their 
boats. 


Simpler Arithmetic 


Here are some figures easier to fathom: 
Fishermen, seeming to prefer their sport 
alone and unorganized, averaged only $.24 on 
special club dues. They spent, on anaverage, 
less than a quarteron guide fees, anda mere 
nickle for special government fees. You can 
draw your ownconclusions on their luck when 
you note they spent more feeding the fish than 
themselves--averaging $17.11 on bait and 
$14.41 on meals. 


Twenty-million-plus fishermen were li- 
censedin1970. These fees, sales excise taxes 
on equipment, and contributions to conserva- 
tion organizations mean that, for the most 
part, fishermen pay their own way. General 
taxes have not been a major source of funds for 
maintaining fish and wildlife resources. 


These figures are more than comparative 
statistics. They represent facts that may 
determine where and how we all will fish in 








Mrs, Burchard is Assistant Editor of Marine Fisheries Review. 








Expenditures of Fishermen in 1970 





























Number | Percent Total Average Number | Percent Total Average 
Expenditure item of of all spent spent per Expenditure item of of all spent spent per 
spenders | fishermen fisherman spenders | fishermen fisherman 
Thousands Thousands 
Other fishing equipment..._] 15,018 45.3 126,455 3.81 
United States, total..j 31,407 94.7 | $4,958,883 $149.55 
Licenses, tags, and permits: 
Food and lodging: BIER, noone ncuccavune 19,874 59.9 108,839 3.28 
See eae eee 15,352 46.3 477,720 14.41 
i Se 3,795 11.4 166,928 5.03 Privilege fees and other: 
, Annual lease and privilege 
Transportation: RORY: <6 mpaare'ne Smee 361 Fe | 24,637 .74 
Automobile. _.._.......-4 25,462 76.8 613,742 18.51 Daily entrance and privi- 
Bus, rail, air, and water___4J 304 9 25,000 75 lege fees for fishing------ 2,435 7.3 61,042 1.84 
Special government fees-___ 186 6 1,740 .05 
Auxiliary equipment: 
Special fishing clothing-_ - | 1,000 3.0 14,441 .44 Bait, guide fees, and other 
RE eS 411 1.2 19,400 .58 trip expenses: 
es ath ic nanadh dena 890 2.7 472,147 14.24 | EERE es 19,176 57.8 17.11 
RS, ko clus cudcesond 792 2.4 224 ,226 6 76 ON, ee ee 16) 5 24 
Other equipment....-....4 6,299 19.0 753,171 22.71 Head and charter fees_- - _- 2,156 6.5 3.94 
Alcoholic beverages... ..-- 6,127 18.5 6.75 
Fishing equipment: Rental equipment__- 4,401 13.3 3.59 
Fresh-water rods__._.-_--- 6,211 18.7 87,461 2,64 Other trip expenses 9,644 29.1 10 27 
Fresh-water reels. _____.. 5,109 15.4 80,617 2.43 Magazines-_._..-. 5,291 16.0 1.10 
Salt-water rods____.___._ 1,194 3.6 24,747 75 General club dues_ 3 930 2.8 1.00 
Salt-water reels. ...._._.-- 969 2.9 27,474 83 Special club dues. __._---- 317 1.0 3: .24 
Re a a a 10,666 32.2 84,488 2.35 Boat launching fees-_ -._-. 1,762 5.3 30,276 91 
| Ee. 9,497 28.6 37,907 1.14 ERT TRE CONN |: 2,296 6.9 29,276 . 88 

















The National Survey of Fishing & Hunting was done in 2 parts: part 1, by mail, including anyone who fished in 1970; part 2, 
by personal interviews with active fishermen. Findings in part 2 were used for this table. 


the future. They are imperative to good man- 
agement of our natural resources. Their 
very size and volume support the necessity 
for such a survey. 


Our burgeoning population willsurely call 
for proliferation of leisure-activity services. 
Business communities will continue to de- 
velop in areas where personnel have access 
to recreation. How can we grow and not out- 
grow our fishing and recreation resources ? 


This question is really the "big one". Our 
government and private conservation agen- 
cies do not plan to let it get away. They will 
use the information gleaned in this survey to 
improve planning in restoration,management, 
and research. 


Keeping Figures in Shape 


The conservation agencies need, and the 
changing nature of our fisheries makes it im- 
perative, to recheck the facts periodically. 
This survey is the fourthin a series requested 
by The International Association of Game, 
Fish, and Conservation Commissioners, 
which represents the states and Canadian 
Provinces. Surveys are done in 5-year inter - 
vals. So too will be the National Marine 
Fisheries Service collection of statistics on 
Marine Sport Fisheries (See Marine Fisheries 
Review, Sept.-Oct. 1972). 


Anyone interested in the complete survey in 
paperback form may order it for $1.25 from 
the Superintendent of Documents, U.S, Govern- 
ment Printing Office, Washington,D.C,. 20402. 




















U.S. & JAPAN RENEGOTIATE 2 NORTH PACIFIC 
FISHING AGREEMENTS 


The U.S. & Japan have renegotiated two 
fishery agreements dealing primarily withthe 


northeastern Pacific Ocean and the Bering Sea. 


One fishing agreement, first signed in 1967, 
provides that Japan will continue to refrain 
from fishing within the nine-mile contiguous 
U.S. fishery zone. The exceptions will be 
selected areas mainly off the Aleutian Islands. 


In return for fishing privileges within the 
U. S. contiguous zone, the Japanese have 
agreed not to fish in certain high-seas areas 
off Alaska during certain seasons. This will 
avoid conflicts with U.S. fishermen that arise 
from the use of different type gear. 


Major changes in the renegotiation of this 
fishing agreement involve the seasons when 
Japan will be allowed to fish both inside and 
outside the 12-mile limit adjacent to the U.S. 
coast. Japan was given new privileges to use 
the fishery zone contiguous with the Aleutian 
Islands for loading and unloading fish and 
supplies. 


King and Tanner Crab 


The second agreement concerns king and 
tanner crab in the Bering Sea. This fishery 














is important to both the U.S. and Japan. In 
recent years, the U.S. fishery has expanded 
appreciably. Japanese fishing for these 
species will be reduced about 70% in the 
southeastern Bering Sea. However, Japan will 
continue to develop a crab fishery north and 
west of the Pribilof Islands, an area not used 
by the U.S. This will give U.S. fishermen 
greater control of king and tanner crab re- 
sources inthe southeastern Bering Sea. The 
U.S. claims these resources because they are 
"creatures of the shelf" under the 1958 Con- 
tinental Shelf Convention. 


Increased Enforcement 


Both nations will have increased oppor- 
tunities to observe the conduct of enforcement 
of agreement provisions. The U.S. will have 
better observation of fishing operations. Both 
acknowledge, too, the need to avoid polluting 
these waters and the dumping of undesirable 
products from fishing vessels. 


These newly established agreements will 
protect the northeastern Pacific environment 
and allow for better conservation and use of 
the resources. 
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THE 1972 FISHERY PRODUCT SITUATION 


The supply of fishery products improved 
in1972. This was due largely to much greater 
imports, Per-capita consumption is esti- 
mated up 0.2 pound; fresh and frozen and 


canned products share the increase. 


Consumption of some species--haddock 
and sea scallops, for example--was reduced. 
This is attributed mainly to diminished world 
supplies and growing foreign demand. Shell- 
fish supplies were up slightly--mainly because 
of a substantial increase in shrimp. In Jan- 
uary-August, shrimp landings rose 8% and 


imports 26% above a year earlier. 
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Production of breaded fish portions. A series of cuts with high-speed saws tums blocks into uniform por- 


tions desired, 
Groundfish 


New England groundfish landings slipped 
below 1971. Cod and haddock landings fell 
substantially --while flounder and ocean perch 
landings increased. Imports ofall groundfish 


except haddock rose over 1971. 
Frozen Blocks 


Through October 1972, imports of frozen 


blocks, used to make sticks and portions, 


were 33% ahead of the year-earlier period. 
There is a wide price spread between lower - 
priced blocks--ocean perch and pollock, for 
example--and higher-priced flounder, Cod, 
the largest proportion of blockimports, is 
also relatively high priced. Imports of the 
lower-priced species have been increasing 
as a percentage of the total; they offer aless- 
expensive product ina period of rising prices. 
The output of products, restricted by the 
shortage of blocks in 1971, increased 15% 
through first-half 1972 over a year earlier. 


Inventories of blocks were up 35%. 





Canned Fishery Products 


The supply of canned fishery products 
rose. Tuna and sardines are much higher, 
sototal productionis estimated up 6% in1972. 
Salmon production will be extremely poor. 
It is down 43% from 1971 and 36% below level 


of last 5 years. 
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PINK-SALMON STOCKS RESTORED 
TO ALASKAN STREAM 


Ten years ago, biologists counted 8 pink 
salmon in Sashin Creek on remote Baranof 
Island in southeast Alaska. In August-Sep- 
tember 1972, 14,000 adult pink salmon-- 
1,750% more--were observed returning to 
spawn. The restoration crowned 8 years of 
experimentation by biologists of NMFS Bio- 
logical Laboratory in Auke Bay to reestab- 
lish once-productive runs by transplanting 
adult fish. 


In the 1950s, biologists assessed many 
Alaskan spawning streams. They reported 
that heavy exploitation and high natural 
mortality had hurt the once-abundant and 
valuable pink-salmon stocks. As early as 
1948, Sashin Creek was added to the growing 
Only 597 adult 
pink salmon were counted in the creek; in 


1942, there had been 92,000 fish. 


number of depleted runs. 


Restoration Experiments Begun 


Federal and State biologists initiated ex- 
periments to restore Sashin's depleted runs 
by transplanting adult salmon from another 
In 1964, 2,000 adult pink salmon 


were captured alive by a commercial seiner 


stream, 


and placed in holding tanks aboard a cannery 
tender. Then they were carried 50 miles to 
Sashin Creek and released above a weir em- 
placed to prevent their return to the home 


stream. 


The transplanted salmon adjusted readily. 
In the first year, the survival rate was a 
better-than-average 13% of spawned eggs. 
The salmonfry migratedto sea during spring 
1965--and 6,000 returned as adults insummer 


1966 to produce new generations. 
12,000 in 1968 


By 1968, the run had increased to 12,000 
adults. The run cheered the experimenters 
because earlier attempts to stock barren 
Canadian and Soviet streams with pink salm- 
on eggs and fry from hatcheries had failed 
after initial successes. In 1970, there was 
a slight drop to 10,000 fish in the Sashin 
Creek run, but this did not interrupt the re- 
generation process. Researchers are con- 
fident that the run is reestablished. They 
envision increases to 30,000 spawners, the 


most Sashun now can accommodate. 


State Programs 


Alaska's Department of Fish and Game 
has transplanted pink salmon torehabilitate 
fish runs to Prince William Sound. These 
were hit hard by the severe earthquake of 
1964. State biologists have identified streams 
that once boasted goods runs of pink salmon. 
These will be stocked with spawners from 


streams that have surpluses. 





Pink Salmon 











CATCH BY U.S. SALTWATER ANGLERS INCREASES 


The catch by U.S. saltwater anglers during 
1970 was 817 millionfish weighing 1.58 billion 
pounds, according to preliminary data from 
the 1970 Saltwater Angling Survey. The sur- 
vey was conducted for the National Marine 
Fisheries Service by the Bureau of the Cen- 
sus as a supplement to the 1970 National Sur- 
vey of Fishing and Hunting. 


The 1970 catch was up 11% in number of 
fish and 7% in weight landed since 1965. A 
similar survey then showed 737 million fish 
caught weighing 1.47 billion pounds. From 
1965 to1970, the number of saltwater anglers 


increased from 8.2 million to 9.4 million. 
Which Fish & Where Caught 


Atlantic Coast anglers (5.0 million) caught 
469 million fish, or 918 million pounds, during 
1970. The 2.3 million anglers on the Gulf 
Coast hooked 287 million fish, or 486 million 


pounds. On the Pacific Coast, 2.1 million 
anglers caught 61 million fish, or 173 million 


pounds. 


Sea trouts led innumbers (107 million fish) 
and weight (153 million pounds). Croakers 
were secondin number (66 million), followed 
by flat fishes (57 million), catfishes (56 mil- 
lion), and Atlantic mackerel (52 million). 


Bluefish ranked second in weight (121 
million pounds), followed by flat fishes (93 
million pounds), striped bass (84 million 


pounds), and croakers (75 million pounds). 
Detailed Results in 1973 


Detailed results of the 1970 Saltwater 
Angling Survey will be publishedinearly 1973. 
Data onthe number and weight of each species 
caught by fishing method and area of fishing 
will be presented for seven geographical areas 
of the United States. 


SPORTFISHING ’73 FORUM & EXPO 


A discussion and exposition of saltwater 
sport fishing will be held at the Ocean City 
(Md.) Convention Hall, April 7 and 8, 1973. 
It is sponsored by the National Marine Fish- 
eries Service, the Delmarva Advisory 
Council, and natural resource conservation 
agencies of Delaware, Maryland, Virginia 


(these 3 are Delmarva), and New Jersey. 


Sport fishermen and others interested in 
oceanresources are invited to panel discus- 
sions on the how, when and where of fishing 


for fun, and the more serious discussions of 


problems facing sport fisheries. Sci- 

entists, economists, managers, environment- 
alists, and local fishing experts will be eval- 
uating the potential of the 4-state-area sport- 
fishing resources. They hope these exchanges 
will provide some direction for future man- 
agement plans as to fishing limits and con- 


servation of stocks. 


Of added interest will be the many exhibits 
and demonstrations of the latest fishing 
tackle, boats, and other outdoor equip- 


ment. 





NEWEST NMFS PUBLICATIONS: FISHERY FACTS 


some §§ FISHERY FACTS-1 


- 


The newest publications of the National 
Marine Fisheries Service are the first 4 
booklets in the series titled "Fishery Facts". 
The series is valuable to fishermen, proc- 
essors, and biologists. It documents research 
developments in the fishery sciences, includ 
ing biology, technology, and engineering. 
Information for Fishery Facts is drawn from 
the NMFS staff. 


Fishery Facts I is Redfish--habitat, catch 
and market demand. No. 2 looks at Alaska's 
Pacific Herring. Dungeness Crab Pots, their 
design and use, are examined in No. 3. 
Fishery Facts 4 deals with Inshore Lobster 
Fishing, the various pots, methods, equip- 
ment, bait, costs, and regulations. All these 
6-by 9-inch booklets have pictures and 
illustrations. 





The booklets are available for 25 cents 
each from the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C, 20402. 











NMFS SURVEYS READERS OF ITS 
MARKET NEWS REPORTS 


A study todetermine how weil the Fishery 
Market News Reports fill the needs of their 
users has been completed by the Statistics 
and Market News Division of the National 
Marine Fisheries Service. The Market News 
Reports are issued three days a week by the 
seven Market News offices in important fish- 
ing and distribution centers. 


During April 1972, a questionnaire was 
sent to the more than 10,000 readers in the 
United States and in 70 foreign countries. 
Questions covered the kinds of market in- 
formation readers want, how often they want 
the information, how the information is used, 
the occupations of readers, and whether they 
would be willing to pay for the reports. 


What Readers Want 


The returned questionnaires reveal that 
most subscribers are interested primarily 
in wholesale prices of freshfishery products, 
landings, wholesale prices of frozen fishery 
products, imports, miscellaneous news items, 
and items about U.S. Congressional actions, 
inthat order. More fishermen, wholesalers, 
and buyers ranked wholesale prices of fresh 
fishery products asimportant to them; while 
processors, importers, and brokers rated 
wholesale prices of frozenproducts of prime 
importance. 


Regional Differences 


A number of regional differences were 
noted. For example, readers of reports 
from the Market News offices in fish-land- 
ings centers, suchas Boston, Seattle, Termi- 
nal Island (California), New Orleans, and 
New York City, ranked landings and whole- 
sale prices of fresh or frozen products as 
most important, but not necessarily in the 
same order of importance. Terminal Island 
subscribers ranked information about im- 
ports most important, and Chicago readers 
rated cold-storage holdings third in impor- 
tance after wholesale prices for fresh and 
frozen products. Only Hampton, Virginia, 
readers included Congressional actions in the 
top three. 


Readers were asked to list by priority the 
kinds of information they wanted in a Market 
News Report. Landings information ranked 
first and prices second in both the first and 
second priority category. Data on imports 
and cold-storage holdings were given top 
ranking in the third and fourth categories, 
respectively. 


Readers were asked to record how often 
they desired to receive the information in the 
various sections of the Reports. The results 
indicate that some subscribers appear to 
need market information daily--but the ma- 
jority would prefer most sections issued once 
a week. The three-times-a-week group were 
second in number, then five-times-a-week 
and, lastly, people who would like to receive 
sections of the report twice a week. 


88% Would Pay Postage Equivalent 


Although most readers (88% of respondents 
to this question) stated they were willing to 
pay a fee equivalent to the cost of postage to 
continue getting the reports, two of three 
preferred less frequent mailing. Greater 
numbers of fishermen, wholesalers, retail- 
ers, and buyers preferred to pay for the 
reports rather thanhave the number of mail- 
ings per week reduced. 


Almost four of five readers shared the 
Market News Reports with others; the num- 
ber of additional readers ranged from two 
to several hundred. The most frequent use 
made of the data‘in the reports is for man- 
agement decision making. 


The survey results indicate that readers 
of Market News Reports are generally satis- 
fied with the information provided and find 
most sections useful. Nevertheless, based 
on analysis of questionnaire results, recom- 
mendations for some changes will be made 
and carried out in Market News Offices. 
This is part of the Statistics and Market 
News Division's continuing efforts to provide 
most efficiently the data users want, and to 
improve the Division's overall operations. 








THE ATLANTIC SALMON: Questions & Answers 


among Canadian rivers ? 


A. W. May 
1. What is the basic Canadian attitude toward Again no. Rivers that flow into the 
fishing of Atlantic salmon? Gulf of St. Lawrence, and these are mainl 
g y 
Quebec and New Brunswick rivers, have 

As with any other species, we believe larger proportions of 2-sea-year fish in 
that salmon should be fished in accordance the runs than do rivers in Labrador and 
with their productive capacity --that is, Newfoundland, for example. 
they should be fished to the maximum ex- 
cri asian leaving an adequate spawning 8. Does this mean thatfisheries at Greenland 

ss have different effects on salmon stocks 
from different rivers ? 
2. Where are the salmon being fished now? 
Very definitely so. All Canadian 

All along the Canadian Atlantic coast rivers probably contribute some salmon 
from Labrador to the Bay of Fundy, and to Greenland; the contribution of some is 
also at Greenland. small in relation to the rivers stocks, but 

the contribution of others is very large. 

3. How do we know that salmon at Greenland Apart from that, all fish that go to Green- 
éétne Tees Connie? —_ we enero = bates 9 whom 
ish. ese are the most valuable com- 

3 : . ially, tothe angler and for reproduc- 

Primarily through tagging of young _T. 
salmon when they first migrate to sea. 7 o— of — salmon caught at Green- 
Over the past 10 years many hundreds of ee ee 
tagged fish have turned up in Greenland. 

9. Do we have anyfigures on the numbers of 
4. Do all the fish in Greenland originate in 1 ing teat which come from 
Canada ? ‘ 

No, but on the basis of tagging, plus h beset that ile it ae hs - 
analysis of blood samples, we estimate that — : sym agoe ee srs Pr * in oo ae 
roughly half the salmon present originate pees saat aad yy coat oo . sathags 4+ “4 
in Canadian rivers. A small proportion Th PR RA eps . ye Q a " 
comes from the United States, and the re- t dv wt Cees “tia be Ps “ye one 
mainder from western Europe, mainly the fi eo [ 4 different oare Of all the 
OE; Sa eeeeee. tags returned, 42% came from Greenland. 

This, incidentally, would be a minimum 
5. Are thereno salmonrivers at Greenland ? figure because some fishermen at Green- 
land do not report tags they find. 

There is only one known river that 
contains salmon, asmall stream witha , 
run of no more than a few hundred fish. 10. pale Bist hegp tice boing oa ave back from 

6. Do all Canadian salmon go to Greenland ? Salmon have a very strong homing 
instinct. Almost invariably, they return 

No, only those fish which spend 2 years to the stream in which they were born 
in the seabefore returning tospawn. Fish when they are ready to spawn. It is in- 
that return after 1 year (grilse) are not conceivable that, each year, hundreds of 
fished at Greenland. thousands of salmon would find their way 

to Greenland, grow larger, and then would 
7. Are the 2-sea-year fish evenly distributed not be able to find the way back. 





Dr. May, a Canadian scientist, has much experience with Atlantic salmon--particularly in relation to the Greenland and highseas 
fishery. He prepared these questions and answers for the International Atlantic Salmon Foundation. 
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12. 


In fact, a few hundred fish have been 
tagged at Greenland in each of the past 5 
or 6 years. A total of 27 tags has been 
recovered outside of Greenland; 12 in 
Canada, and 15 in Europe. Other tagging 
experiments have been carried out in the 
middle of the Labrador Sea after the fish 
have left Greenland. Allreturns from 
these experiments have been to Canadian 
waters within a few months after tagging. 
The returns from Greenland are small, 
probably because of a high mortality of 
fish tagged from drift nets in the ocean. 


Another piece of evidence points to 
the strong homing instinct of salmon, even 
from as faraway as Greenland: Nosalmon 
tagged in North America has ever been 
recaptured in Europe, or vice versa. Hun- 
dreds of thousands of juvenile fish have 
been tagged on each side of the Atlantic, 
and salmonfrom each side occur together 
at Greenland. If their homeward migra- 
tion were not directed, we would expect 
some fish to become lost and to occur on 
the other side of the Atlantic. We have no 
evidence that this has ever occurred. 


Wouldn't some salmonbe eaten by larger 
fish or other animals on the way back ? 


Some would, but there are not many 
animals capable of catching an 8-pound 
salmon. Infact, avery great mortality 
of salmonin the seadoes occur; however, 
scientists agree that most of this must take 
place soon after the young salmon leave 
the rivers for the first time, when they 
are only 6 inches long. We have no figures 
for losses during the migration from 
Greenland tohome waters. But, consider- 
ing the size of the salmon and the time 
interval involved, losses must be small 
in relation to those that occur in early life. 


Therefore, we believe that these large 
salmon would return to Canada in large 
numbers if not taken at Greenland. 


How severe are the effects of Greenland 
fishing ? 


Quite severe on our fisheries. Every 
fish caught at Greenland is, potentially, 
one less available to Canadian fishermen. 
However, the effecton spawning stocks is 
selective: itis greater in some rivers 
than others. In a fewof our majorrivers, 
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the combination of fishing at Greenland, 
plus fishing in and near the rivers, has 
contributed to a serious decline in spawn- 
ing stocks. This is soserious that we are 
concerned about the continued existence 
of salmon in those rivers. 


Is this the reason for closures of fishing 
in some areas ? 


Yes, with the exception of the St. John 
River, where declines have been due to 
local factors. 


How big a part has pollution played in 
causing declines in our rivers ? 


Declines in some of our large rivers 
about 15-20 years ago undoubtedly were 
associated with such factors as increasing 
pollution, plus poor forest-spraying prac- 
tices. A great deal of progress has been 
made in alleviating these conditions, yet 
salmon runs continue to decline. In 1971, 
in spite of continuing Canadian fisheries 
at a high level, catches in some areas 
were the lowest in 100 years of recorded 
statistics. 


Are there natural fluctuations in salmon 
abundance ? 


Natural, cyclic fluctuations occur. 
Salmon abundance was increasing in the 
early 1960s. It reached a peak in 1967, 
but this peak was far below previous peaks 
associated with natural fluctuations. The 
decline in the Maritimes and Quebec since 
1967 has been more rapid than anything 
we have ever seen before. 


If half the Greenland catch is Canadian 
salmon, what does this amount to in re- 
lation to the Canadian catch? 


In 1971, the Canadian contribution to 
Greenland fisheries was about 1300 tons, 
or about 400,000 fish. These were the 
large 2-sea-year salmon so important to 
our own fisheries and spawning stocks. 
We believe that most of these fish orig- 
inated in Quebec and New Brunswick 
streams. The fisheries in these areas 
took less than 400 tons last year, or less 
than 100,000 fish of the 2-sea-year group. 
It is obvious that the areas producing these 
fish are not reaping the benefits of this 
production. 





17. Most of the Canadian catch is taken in 
Newfoundland and Labrador. What is the 
situation there ? 


The catch in these areas has remained 
at a relatively high level in recent years. 
A large proportion of the catch consists 
of grilse (one-sea-year fish). Newfound- 
land rivers contain mainly grilse in the 
spawning runs. Interception of salmon 
bound for mainland rivers does occur, but 
the extent is unknown. We donot know what 
proportion of the salmon taken in New- 
foundland is bound for mainland rivers. 


EXPERIMENTAL ATLANTIC 
SALMON HATCHERY PLANNED 


A $2.4 million experimental selective 
breeding hatchery, designed to produce high- 
quality hybrid strains of Atlantic salmon, 
will be built by several cooperating Canadian 
and U.S, agencies. "The objective is to en- 
hance, rehabilitate, and establish salmon 
runs in Canadian and New England rivers." 


The hatchery is expected to be under con- 
struction early in 1973 on Chamcook Creek, 
about 3 miles east of St. Andrews. It will be 
operational by 1974, 


The participants include the Canadian and 
U.S. governments, the International Atlantic 
Salmon Foundation (a privately sponsored 
research and education foundation), the 
Huntsman Marine Laboratory (a consortium 
of universities and other agencies promoting 
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teaching in the marine sciences), and the 
State of Maine. 


The Plan 


The hybrid strains will be developed from 
brood salmon selected from the Northwest 
Miramichi River in New Brunswick and a 
nearby river in Maine. The experimental 
hatchery is expected toproduce annually about 
300,000 one-year-old smolt salmon. About 
135,000 of these will be released in the test 
rivers in New Brunswick and Maine. The 
remainder will be retained in the hatchery 
to develop the selective breeding program. 


As desirable traits are acquired by the 
salmon through selective breeding proce- 
dures, populations will be released through 
production hatcheries to reestablish stocks 
inrivers that have lost their runs, strengthen 
existing populations, and establish popula- 
tions in streams that never had them. 


The planners say the selective breeding 
programs to be undertaken by the experi- 
mental hatchery do not lessen the necessity 
of programs to restore river conditions so 
that natural reproduction of Atlantic salmon 
will be enhanced. However, they add, some 
salmon rivers may never be restored to the 
best environmental quality levels. Because 
existing salmon stocks also have beenseri- 
ously depleted by overfishing, natural repro- 
duction alone cannot be relied on to maintain 
the North American Atlantic salmon re- 
source. 


The planners emphasize that this serious 
situation indicates the need for immediate use 
of specialized resource development and 
management techniques. One of these is the 
experimental hatchery research program, 





"produces".--Ed. 





A Correction 


Marine Fisheries Review, July-Aug., 
1972, page 2, stated: "Canada catches 
about 95% of the North American 
Atlantic salmon taken off Greenland." 
"Catches" should be replaced by 

















INITIAL SUCCESS IN ESTIMATING 
REARING-POND SHRIMP POPULATION 


K. N. Baxter 


In late 1971, Gaiveston Laboratory person- 
nel of the National Marine Fisheries Service 
estimated shrimp-population size in four 4- 
acre ponds at Texas A&M's field research site 
near Angleton, Texas. The estimates were 
needed to determine shrimp-feeding rates. 
The lab did this at the request of Texas A&M 


University's Sea Grant Mariculture Program. 


Shrimp from four ponds were injected with 


a fluorescent pigment-petrolatum mixture. 


Pond Number Estimated 
Marked 
A 1,210 7,798 
B 1,820 14,970 
Cc 1,000 5,978 
D 1,200 3,957 
Combined 5,230 32,701 


Marked shrimp were returned to the ponds. 
Then samples of shrimp were collected from 
each pond for population-size estimates ac- 
cording to the Petersen method. Then the 
ponds were drained and all shrimp counted. 
Estimates were within an average of 20% of 
the actualnumber of shrimp recovered after 
draining. The following table shows results 


obtained in the pond experiments: 


Population size 


Actual Difference in percent of 
actual population size 
6,644 17 
11,469 30 
5,050 18 
4,049 2 
27,212 20 





The author is a Fishery Biologist, National Marine Fisheries Service, Galveston Laboratory, Galveston, Texas 77550, 


Contribution No, 347, National Marine Fisheries Service, Galveston Laboratory, Galveston, Texas 77550. 





SOUTHERN RIGHT WHALES DISCOVERED 
OFF ARGENTINA 


U.S. Navy researchers aboard the 'Hero! 
off Argentina recently discovered an exten- 
sive population of the rare southern right 
whales (Balaena glacialis australis) in the 
near-shore waters off Punta Rosa, about 200 
miles north of Golfo San Josée. Before, it 
was thought the distribution of these whales 
ended at San Jose. 


This was reported by Dr. William C. 
Summings and Dr. James F. Fish of the U.S. 
Naval Undersea Research and Development 
Center (NUC). They traveled aboard the 
National Science Foundation's Hero. 


The scientists said the sighting of about 
35 southern right whales "could easily rep- 
resent an increase of the Argentine popu- 
lation by 30 to 50%."" Previously, the only 
known breeding ground was near Golfo San 
Jose: 


It is believed that overfishing has brought 
the right whale to its present status of en- 
dangered species. 

The Research Cruise 


During the trip, Aug. 4-25, 1972, Dr. 
Cummings, Dr. Fish and Paul O. Thompson, 


its snout, (Official Photo U, S, Navy} 
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all of NUC, found that this whale produced the 
most numerous and diverse underwater 
sounds during courtship. At other times, it 
rarely made sounds. 


During breeding periods, the whales fre- 
quently were in threesomes --presumably two 
males and one female. This behavior dupli- 
cates the habits of the gray whale observed 
in Scammon's lagoon in Baja California. 


The researchers sighted baby southern 
right whales in the breedingareas. They 
saidit was the first evidence that the whales 
not only courted, but also gave birth, there. 


Whale Migrations 


The researchers said the Argentine popu- 
lation of southern right whales is believed to 
make a 4,000-mile migration to and from 
Antarctica every year. Graywhales migrate 
from Mexican waters past Point Loma on 
their trip to and from the Arctic. 


The adult southern right whale averages 
55 feet in length. It has an enormous head, 
about one-third as long as the rest of the 
body. It has no dorsal fin. 


= x al J eget” 
ae ab 


Hippopotamus? No, It is the southern right whale, about 60 feet long, photographed in the breeding grounds off Argentina. The head 
region shown here has horny growths. The most characteristic feature of the right whale is the terminal growth, called "bonnet', on 
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NEW WEATHER SERVICE IN 1973 
FOR PACIFIC DEEP-WATER SAILORS 


The National Weather Service and the U.S. 
Coast Guard announced in November 1972 
that a new marine weather service for deep- 
water sailors in the Pacific would begin in 
February 1973. The agencies were giving 
mariners ample time to get the radiofac- 
simile equipment needed to take full advan- 
tage of the new service. 


The service will consist of up to 8 hours 
a day of forecasts and warnings transmitted 
by Morse tele graphy, voice, and radiofacsim - 
ile from the new Coast Guard radio station 
at Point Reyes, about 35 miles northwest of 
San Francisco, The transmissions will 
provide the first large-scale forecast and 
warning services designed especially for 
commercial shipping and fishing in the east- 
ern North Pacific. 


Around the Clock 


The two agencies stated: ''The transmis- 
sions will be made around the clock at fre- 
quent intervals timed to coincide with ship- 
board watch schedules in the North Pacific. 
Primary emphasis will be on predictions 
and warnings of storms, high winds, and 
waves. Areas of restricted visibility also 
will be emphasized." 


One highlight of the new marine weather 
service will be transmission of radiofac- 
simile weather charts covering the eastern 
two thirds of the North Pacific--and more 
detailed weather charts of coastal and off- 
shore areas of western North America. 


To receive these charts, radiofacsimile 
receivers will be needed. These rent for 
$100 to $250 a month. The receivers should 
be capable of copying a transmission rate of 
120 scans a minute and have an index of co- 
operation of 576. The receivers also will be 
capable of receiving radiofacsimile weather 
charts on major shipping routes "elsewhere 
around the world." 


HOW TO TELL A MULTIMILLION- 
YEAR SHARK VERTEBRA 


A shark's vertebra found in a manganese 
nodule recovered on the ocean floor west of 
Hawaii has been dated at 8.7 million years 
by Dr. Jeffrey Bada of the Scripps Institution 
of Oceanography. He used a new dating method 
he developed based on aminoacids. The nod- 
ule had been dredged up in August 1970 from 
the submerged Horizon Guyot by the Scripps 
research vessel 'Thomas Washington’. 


Dr. Badahas disclosed research he uses to 
date bones older than 30-40,000 years. These 
bones are too old to be dated by using carbon- 
14. Before his finding, there had been a void 
between dating bones too old for radiocarbon 
(carbon-14) techniques and too young for other. 
chronological dating methods. 


Dr. Bada uses aprocess called racemiza- 
tion of amino acids, which he initiated in 1970. 
Amino acids are the molecules that make up 
the proteins in living organisms. Amino acids 
can have two optical forms--the L- and D- 
isomers. Only the L-amino acids are found 
in living systems. 


Over long periods of geological time, L- 
amino acids produced originally by living 
organisms undergo conversion to D-isomer. 
This process continues until ratio of L to D 
amino acids is 1.0. In modern material, only 
small amounts of D-amino acids are found; 
with increasing age, larger and larger 
amounts of D-isomer are produced. 


In proteins found in living organisms, the 
amino acids are all L-form. After death, 
however, this pattern is transformed slowly 
by the racemization process, which produces 
the D-form. By measuring ratio of D to L 
forms, the bone's age can be estimated. The 
greater the proportion of D-isomer in amino 
acids, the older the bone. To determine the 
amino acid age, the environment's temper- 
ature must be known, and this temperature 
should not have varied greatly since the time 
the bone was deposited. 


An advantage of the amino-acid dating 
method is that only a few grams of bone are 
needed for dating; for radiocarbon analysis, 
a large sample of a bone (in pound quantities) 
is necessary. 





REMOVING PORPOISE FROM A TUNA PURSE SEINE 


James Coe and George Sousa 


Between 50 and 70% of the annual U.S. catch 
of yellowfin tuna inthe easterntropical Pacif- 
ic comes from schools associated with por- 
poise (unpublished data, Inter-American 
Tropical Tuna Commission). Tuna primarily 
associate with two species, the so-called 
"spotters" and "spinners.'' At times, they 
may be found inthe company of a third species, 
which fishermen call "whitebellies" (Perrin, 
1968, 1969, 1970; Green, Perrin and Petrich, 
1971). Once the seine has been set and pursed 
around aschaol of porpoise andthe associated 
tuna, the problem arises of releasing the 
porpoise unharmed without losing the fish. 


In the interest of disseminating informa- 
tion that will contribute to conservation of 
the porpoise stocks, this paper presents a 
detailed account of the equipment and methods 
used by one seiner that has attained a high 
degree of success inremoving porpoise from 
its net. 


VESSEL AND EQUIPMENT 


The specifications of the vessel and its 
net skiff follow: 


Vessel Net skiff 

Length 165 ft (50.4 m) 31 ft (9.5 m) 
Beam 34 ft (10.4 m) 18 ft (5.5 m) 
Depth 1I7'fES.2 m)> 5 1692.5 m) 
Engine 2800 hp 250 hp 
Hull Steel Steel 
Year of con- 

struction 1970 1970 
Brine well 

capacity 650 short tons & 


The main purse winch on this vessel was 
a Marco model 1072 built by the Marco Corpo- 
ration, Seattle, Washington. It was driven by 
a 333 hp Caterpiller diesel engine coupled to 
a Vickers hydraulic system providing 1500 psi 
at 70 gallons per minute. The Marco 42-inch 


diameter power block was integrated into the 
same hydraulic system. 


The Net 


The net used by this seiner was hung 570 
fathoms long and about 52 fathoms deep in 
1970; since then, it has shrunk toapproxi- 
mately 540 fathoms by 48 fathoms. The basic 
construction was described by McNeely in 
1961--with the exceptions that the net was 
nine strips deep, and the bunt sections at the 
bunt end and at the single cutting strip at half 
net were made with number 96 twine. This 
net lacked the Medina escape panel of 2-inch 
webbing to prevent porpoise entanglement, 
which is currently being adopted by many 
boats in the U.S. fleet. 


METHODS 


The technology of tuna purse seining in 
general and "porpoise -fishing" in particular 
has previously been described (Green, et al., 
1971). The following pertains to details of 
operationthat bear on efficiency in removing 
porpoise from the net alive. 


When the porpoise school has been bunched 
as tightly as possible, and the school is 
stopped or running generally upwind, the set 
is made ina slightly cross and downwind di- 
rection. Settinginthis manner keeps the wind 
on the stern port quarter of the vessel while 
the net is being pursed, and the net stays open 
nicely. Even with a fairly strong current, 
setting with the wind on the port side, com- 
bined with the pulling of the net skiff, will 
usually keep the boat from drifting intothe net. 


While the net is being pursed, there is a 
tendency for the slack corkline and webbing 
to wrap around the bow and stern of the boat. 
This forms bags or pockets where porpoise 
may become trapped. The bow bend pocket 
is eliminated as it forms by pulling three 40- 





Mr. Coe is with National Marine Fisheries Service, Southwest Fisheries Center, La Jolla, California 92037. 
Mr, Sousa is Captain, M/V Raffaelo, Ocean Fisheries Inc., San Diego, California. 
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Fig. 1 Rolling net causes the stern of the boat to move into the net (double arrow) so that the skiff tows parallel to the axis 
of the boat, and the resulting movement is backward in a large clockwise semicircle (solid black arrow). 
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Fig. 2 - The general motion of the vessel and net through the water during the set is a tightening clockwise spiral with backing 
down taking place in a final tight circle. 
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fathom "bunches" in the bow corkline. The 
bunches are pulled in such a way that, as the 
purse rings rise to the surface, the corkline 
is fairly straight from the top of the third 
bunch to the area of corkline that will sink 
when the propoise are released. After the 
centerpiece of the purse cable starts to come 
aboard, the 60-fathom tow-line from the net 
skiff is transferred to a padeye on the stern 
of the boat, and the stern is pulled clear of 
the stern bag in the net (Figure 1). 


By the time the rings are on thering 
stripper (see Green, et al., 1971), the stern 
should be clear of the net. Then net can be 
"rolled'' onto the boat, thus reducing its cir- 
cumference. The net is rolled as rapidly as 
possible to reduce the time the porpoise must 
spend within the net, as well as to pull the 
stern of the boat into the net. The action of 
the net skiff pulling as shown (Figure 1 ) 
causes the boat to move astern in a large 
clockwise semicircle, keeping the corkline 
straight out to the "backing down" area. 


'Cork-Tender' Skiff 


A man in a"'cork-tender"'skiff remains at 
the corkline during the set to retrieve the bow 
bunch lines and to keep the porpoise away 
from the corkline or from any pockets that 
may form. As the net is rolled, the cork- 
tender circles inthe stern bend of the corkline 
to keep porpoise away from the net as itis 
pulled out of the water. 


The power block is adjusted so that it rolls 
the net evenly. In other words, the chain 
comes aboard as fast as the corkline, so 
there is no "balloon" of excess webbing below 
the corkline in the area where the corks will 
sink. When such a balloon develops, the por- 
poise may become trapped outside the cork- 
line and unable to surface. 


Twenty to 30 fathoms before the "half-net" 
marker comes aboard, the captain goes to 
the port-side throttle and steering controls. 
The net skiff now comes to the port side and 
begins towing at an angle of approximately 
80° to the main axis of the boat. The captain 
starts the boat astern slowly, giving it left 
full rudder and, as the half-net marker comes 
aboard, the net begins to stretch out evenly. 
This puts tension on the webbing and closes 
the meshes as much as possible--before the 
porpoise start coming in contact with the walls 
of the net-- and prevents a great dealof the 
entanglement that otherwise might occur. 


This marks the be ginning of the "backing 
down"' process. 


After an additional 10 to 50fathoms of net 
have come aboard,the exact amount depending 
on the number of porpoise, the captain orders 
the net secured with the choking winch. The 
cork-tender now moves to the area where the 
corks will sink during back-down and attaches 
a line to the corkline so thathe may pull it to 
the surface when the tuna approach that area. 
The motor of the cork-tender must be shut off 
to avoid scaring the porpoise away from the 
opening. 


Signal Tuna Clear of Corkline 


After the net is choked, the net-tender skiff 
in position, and the boat headed astern so 
that the net is stretched out evenly, the man 
in the cork-tender signals when the tuna are 
clear of the corkline and headed towards the 
boat. Upon this signal, the captain opens the 
throttle approximately 1/ to 1/3 andbegins to 
back the boat around ina tight clockwise circle 
(Figure 2), always watching to see that the 
corkline does not sink more than 2 to 3 feet. 
If the fish turn and head back toward the far 
end of the net, the man in the cork-tender 
pulls the corkline to the surface, and the 
captain closes the throttle. When the fish 
start back towards the boat again, the signal 
is given and the process is repeated until as 
many porpoise as possible are out of the net. 
Throughout this operation, the net skiff is 
pulling the seiner at full power at a sharp 
angle on the port side. Patience in this oper- 
ationis rewarded by time and labor saved in 
brailing and in sorting out the porpoise from 
the tuna by hand. 


Noise Diverts Reluctant Porpoise 


At times, at the start of backing down, 
noise is generated near the third corkline 
bunch todivert reluctant porpoise away from 
the vessel into the backing-down area of the 
net. If a pocket of porpoise develops under 
the corkline, they can sometimes be disen- 
tangled by releasing 5 to 10fathoms of cork- 
line from the third bunch and continuing to 
back down. The boat (and net) are never 
allowed to come toacomplete stop while 
backing down because stopping would take the 
tension off the webbing and allow the meshes 
to open up. If the meshes open, ‘the porpoise 
may get their snouts or flippers into the open- 
ing, where they are held securely when the 
boat backs up againand the webbing tightens. 


When all but the last few entangled por- 
poise have been released, the third bunch line 
is let go. This causes slack across the webbing 
and corkline sothat the sunken corkline rises 
immediately. The cork-tender is now free to 
work his way down the corkline and pull the 
remaining live porpoise out of the net. 


When the last half of the net has been rolled 
aboard, and while the bunt end is being "sacked 
up," if any porpoise remain in the net, one 
of the net skiff crew hangs a small aluminum 
platform over the side of the skiff next to the 
sack and removesthem, In a substantial pro- 
portion of sets, all the porpoise are success- 
fully removed by the combination of the 
backing down process and the cork tender. 


In general, during bad weather or when 
a gear malfunction or "roll-up" (webbing 
wrapped around the purse rings slowing pur- 
sing procedure) occurs, every effort is made 
to roll enough net aboard to permit backing 
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down as soon as possible. If adjustments to 
the net or gear must be made, the net skiff 
driver tows the boat in such a way as to keep 
the corkline stretched out evenly from the 
bow of the boat to the back-down area. 


Efficiency and Speed Important 


Efficiency and speed are very important 
to the entire operation. Average time spent 
by the vessel discussed here during three 
recent cruises was calculated for the 
"critical time periods. It was found that 53 
minutes, onthe average, were required from 
the time the net was let go to the beginning 
of the backing downprocess, Anaverage of 37 
minutes elapsed from beginning of the set 
until the purse rings were onthe ring stripper. 
Another 16 minutes were required for rolling 
net tothe back-down position, These averages 
include sets made in adverse conditions of 
weather and sets on a wide range of porpoise 
school sizes. 
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LONGLINES AND BILLFISH 


John S. Gottschalk 


The introduction of longline fishing gear 
for the taking of pelagic species opened the 
world's billfish stocks to significant exploi- 
tation. Billfishes are scattered over wide 
areas and so were never taken in large num- 
ber by customary fishing methods. The 
world commercial fisheries were quick to 
seize the opportunity to "skim the cream" 
from these lightly harvested populations. The 
pressure of longlining immediately raised 
the question of overexploitation, particularly 
in those areas where angling for sailfish, 
swordfish, and the marlins was well estab- 
lished. 


Stocks of fish may be overexploited to 
varying degrees. Some may be reduced toa 


point below the level necessary for attractive 
sport angling, some below the levels of 
profitable commercial return, and some to 
the point where their future as a stock or as 
a species may be in doubt. Because they 
range widely over the oceans, and are rela- 
tively scarce, scientific study of billfish has 
been inordinately expensive. Therefore, in- 
formation needed to answer the question "are 
billfish being overfished?" is lacking. This 
paper attempts to summarize the general 
knowledge of the problem. 


Japan Pioneered Longlining 


Longline gear was originated and developed 
in Japan's home waters in the 1950s. 


Table 1 - Common and Scientific Names of the Billfishes and 
Their General Distribution 


Common Name Scientific Name Range 
Swordfish Xiphias gladius Linn. Worldwide 
Sailfish Istiophorus platypterus (Shaw and Tropical 

Nodder) Worldwide 
Black marlin Makaira indica (Cuvier) Tropical 


Blue marlin 
(Lac.) 


White marlin 

Shorebill spearfish 
Tanaka 

Striped marlin 


Longbill spearfish 


Mediterranean spearfish 


Makaira nigricans 
Tetrapturus albidus Poey. 
Tetrapturus augustirostris 


Tetrapturus audaz 
(Philippi) 


Tetrapturus pfleugeri 
Robins and deSylva 


Tetrapturus belone (Raf.) 


Indo-Pacific 


Tropical 
Worldwide 


Tropical 
Atlantic 


Tropical 
Indo-Pacific 


Tropical 
Indo-Pacific 


Tropical 
Atlantic 


Mediterranean 





The author is Assistant for Sport Fisheries to the Director of NMFS. 


This article is condensed from one he presented at the 1972 Convention of the Outdoor Writers Association of America, Mazatlan, 


Mexico, June 26, 1972. 
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DIAGRAM OF A JAPANESE LONGLINE* 


wh 
ait 
ia 
_— a “sa 
i RADIO BUOY _- 
x es 
eS OP, 
eee a e 3S 
Ee S 
Spe, 
== 
=5 
xn 
om 
Oo 
= 


*FROM MERRETT, 





21 


LIGHTED geo 7 


ge Ls EE 


x 


UP TO 400 “BASKETS” MAY BE TIED TOGETHER TO MAKE 
A SINGLE SET. SUCH A SET WOULD BE APPROXIMATELY 
50 NAUTICAL MILES IN LENGTH AND WOULD CONTAIN 
2000 HOOKS. 


“JAPANESE TUNA LONGLINING” WORLD FISHING, JULY 1966. (FOR A DETAILED HISTORY 


AND DESCRIPTION OF THE JAPANESE LONGLINE FISHERY SEE “THE JAPANESE LONGLINE FISHERY FOR TUNA” 
BY SIDNEY SHAPIRO, FISHERY LEAFLET 317, U.S. FISH & WILDLIFE SERVICE, NOV. 1950) 


Fig. 1 - Diagram of longline gear in use, 


By the early 1960s, Japanese longline ves- 
sels had extended their operations to the 
Eastern Pacific and into the Atlantic. Then, 
as now, the principal quarry for the long- 
liners was not billfishas such but rather tuna 
and, inthe Atlantic, broadbill swordfish. In 
the early days, billfish taken incidental to 
tuna fishing had little value. The development 
of "fish sausages" in Japan induced a limited 
market, but since 1966 most Japanese fishing 
vessels have been equipped with quick-freez- 
ing systems. The resultant improvement in 
quality increased demand. Now billfish com- 
mand high prices in Japan because the flesh 
of striped marlin is considered equivalent to 
that of the expensive tunas. The Japanese 
fishing effort has spread throughout the world 
and takes about 70 percent of the world catch. 
Other countries now fishing longlines are 
Taiwan, Soviet Union, Mexico, and Cuba. 


There have been only four areas in which 
longline fishermen nave intruded into areas 
normally considered the province of sport 
fishermen: along the Pacific Coast of the 
Americas from Northern Peru to Northern 
Mexico, in the Atlantic along the Coast from 
Florida to New Jersey, the North Central 
Gulf of Mexico and, for the broadbill sword- 
fish, the Atlantic from Cape Hatteras to New- 
foundland. 


For years swordfish have been harvested 
by harpooning. Longlining was introduced in 
1962. The catch increased from 2100 metric 
tons in that year to 7500 in 1963. In 1969, 
the total catch in the Atlantic was 13,800 
metric tons. A pronounced reduction in the 


catch of swordfish by U.S. and Canadian fish- 
ermen resulted from the finding in 1969 of 
mercury in swordfish flesh in excess of es- 
tablished limits in several countries. 
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Table 2 - World Catch of Billfish, 1964-70 
in Thousands of Metric Tons 
(From FAO Yearbook of Fisheries 1970) 


1964 1965 

Sailfish 8 16 
Atlantic 1 2 
Pacific 7 14 
White marlin a 5 
Blue & Black marlin 38 33 
Atlantic 8 6 
Pacific 30 27 
Striped marlin 28 26 
Swordfish 34 32 


Fate of Virgin Fish Population 


The record of the annual catch of billfish 
exemplifies the fate of any virgin fish popu- 
lation when it is first opened to exploitation. 
Greater fishing pressure immediately in- 
creases the catch, sometimes to extraordi- 
narily high levels, after which it tends to 
stabilize at a lower level. For example, as 
shown in Figure 2, the Japanese longline catch 
of sailfish in the Eastern Pacific region in- 
creased from 8,000 fish in 1962 to 417,000 in 
1965. Declines in 1966 and 1967 were fol- 
lowed by another peak at 397,000 in 1968. 
The 1969 and 1970 catches again dropped to 
194,000 and 263,000. The same phenomenon 
is recorded for the striped marlin catch. 
Datafor the Atlantic Ocean catches shown in 
Figure 3 exhibit the same characteristics, 
except that catches apparently have stabi- 
lized at a relatively low level. 


To account for the recorded fluctuations 
in catch, it is necessary to consider not only 
the size of stocks but the maneuverability of 
the fishery and the amount of effort. In the 
Eastern Pacific, the number of hooks was 
doubled in1963, compared with 1962, and in- 
creased substantially again in 1964. 


These increases infishingeffort, although 
presumably directed toward tuna, evidently 
produced great increases inthe billfish catch. 
Likewise, the fishing effort increased from 
42 million hooks to 50 million hooks (19%) 
from 1967 to 1968--with an increase in the 
marlincatch of 47 percent, and of sailfish 40 
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Fig. 2 - Japanese catch of billfish in the Eastern Pacific Ocean 
Region, 1962-70. Total hooks includes all fishing effort, bill- 
fish and tunas, givenin millions of hooks per year, Catch shown 
in thousands of fish. (Annual Report on Japanese Tuna Longline 
Fishery, Research Division, Fisheries Agency of Japan, 1970). 
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Fig. 3 - Japanese catch of billfish in the Atlantic Ocean Region, 
1962-70, Total hooks includes all fishing effort, billfish and 
tunas, given in millions of hooks per year. Catch shown in 
thousands of fish, (Annual Report on Japanese Tuna Longline 
Fishery, Research Division, Fisheries Agency of Japan, 1970}. 


percent. Yet in 1969, with total hooks of 67 
million, the striped marlin catch dropped to 
208,000, and the sailfish catch to 194,000. It 
would appear that fish were relatively less 
available in 1969 than in 1968. 


Availability, however, is not absolute 
evidence of reducedstocks. There may be a 
diversion of fishing effort to different areas. 
For example, the high sailfish catch in 1965 
may have reflected the intrusion of the fish- 
ery into near-shore billfish concentrations. 
A similar movement might account in part 
for the relatively large increase in 1968 over 
1967, A withdrawal of the longlines from 
near-shore fisheriestoavoid direct compe- 
tition with the intensive sport fishery off 
Baja California, or toseek better tuna catches 
elsewhere, might account for the decrease 
from 1968 to 1969. 
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Evidence of Population Changes 


Other indices that give evidence of changes 
in population and characteristics are shifts in 
average size of fish and rates of catch. In 
the Eastern Pacific, there has been a decline 
in average size, indicating a reduced stock. 
The average weight for striped marlin taken 
by the Southern California sport fishery was 
about 150 pounds from 1952 to 1958, then 
dropped gradually through 1965 to about 130 
pounds, where it has remained. In 1959, 
marlin taken during a Japanese scientific 
cruise averaged 143 pounds. Another scien- 
tific cruise in 1964 reported an averaged 
weight of 110 pounds (Talbot, 1970). Marlin 
taken off Mazatlan averaged 103 pounds in 
1967, and 107 pounds in 1968 (Ware, 1970). 


There is evidence that the success rate in 
the Eastern Pacific Fishery has alsodeclined, 
an indication of fewer fish. An analysis of 
sailfish data shows catchrates ranging from 
slightly more than 10 fish per 100 hooks in 
1964 toslightly lessthan6 fish per 100 hooks 
in 1966 (Talbot, 1970). 


Anglers fishing from Mexican sport-fish- 
ing centers report that fishing success has 
declined. Talbot and Squire (personal com- 
munication) estimated that in 1963 about 
25,000 striped marlinand sailfish were taken 
along the Mexican coast. A more recent 
estimate is not available, but the concensus 
is that catch per boat per day hasdeclined. 
Nevertheless, these waters continue to sup- 
port one of the most attractive sport fisher- 
ies in the world. 


Taken together, the available evidence 
confirms the parallel between the history of 
the billfish fishery adjacent to North America 
and the classic model of a lightly used fish- 
ery converted to a sustained fishery ata 
lower population level. At the present time, 
the population in the vicinity of Mazatlan 
appears to be adequate to support both an 
interesting sport fishery and a limited com- 
mercial fishery. The condition of fishing in 
the Atlantic and Gulf of Mexico is not as re- 
assuring. If the exploitation continues to 
increase, reductioninthe quality of the shore 
fishery is inevitable. 


Need for International Management? 


The possibility of a failing sport fishery 
leads to the question of the need to develop 


———————— 
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Table 3 - Catches of Billfish by the Japanese Longline Fishery in the Eastern Pacific and the Atlantic Ocean Regions, 1962-1970, 
In Thousands of Fish. (Annual Report of Effort and Catch Statistics by Area in Japanese Longline Fishery, 1970. 
Research Division, Fisheries Agency of Japan, Tokyo.) 


EASTERN PACIFIC OCEAN REGION * * * 


ATLANTIC OCEAN REGION * * * * 


No, of Striped Blue Black No. of White Blue Black 

Hooks Swordfish Marlin Marlin Marlin Sailfish#* Hooks Swordfish Marlin Marlin Marlin Sailfish ** 
1962 25 13 84 37 2 8 54 19 111 111 3 67 
1963 52 22 166 76 4 39 55 24 87 96 1 $1 
1964 62 50 270 43 + 86 85 31 163 84 0 118 
1965 44 24 236 26 3 417 98 44 129 45 0 118 
1966 48 36 223 22 4 232 54 22 89 22 0 65 
1967 42 24 230 22 + 284 31 16 43 11 1) 59 
1968 50 37 338 28 4 397 30 17 43 b 0 52 
1969 67 112 208 34 4 194 30 57 27 14 0 28 
1970 52 67 177 20 3 263 42 57 32 11 0 39 
* in millions of hooks 


** Includes spearfish 
*%** = West Coasts of the Americas to 130° W. Long. 
**** Entire Atlantic Ocean 


a rational international management system 
for taking billfish. Treaties such as that es- 
tablishing the International Commission for 
the Conservation of Atlantic Tuna and Tuna- 
like Fishes (ICCAT) provide mechanisms by 
which pelagic species suchas the billfish can 
be givennecessary protection. Actions of the 
international bodies are being designed to 
protect the resource itself, with the ultimate 
goal of benefiting all fisheries. There is 
ample authority within ICCAT, for example, 
to establish regulations that give special 
protection to billfishes when it can be dem- 
onstrated that such protection is needed to 
conserve the resource at any agreed-upon 
level of abundance. Other arrangements, 
such as extension of fishery jurisdiction to 
as much as 200 miles, would be ineffective 
in conserving the pelagic migratory species. 
Such arrangements would give individual na- 
tions authority over fishery stocks in their 
territorial seas--but cannot guarantee effec - 
tive conservation of migratory species that 
travel widely and may be found off many 
countries in various seasons. 


Cooperative Tagging Program 


To make United States participation in 
international regulatory bodies effective, it 
is essential to have adequate information on 
the biology of billfishes and the characteris- 


tics of the fisheries. It is to secure data on 
size and distribution of stocks, growth rates, 
and catches that a cooperative marine game 
fish tagging and sampling program in the 
Eastern Pacific is being carried out. The 
program is located at the Southwest Fisheries 
Center at La Jolla, California, the headquar- 
ters for work on tuna and related fishes 
undertaken by the National Marine Fisheries 
Service. Limited information on general 
biology--particularly size, condition, and 
spawning--has been obtained from specimens 
taken off Baja California and Mazatlan. The 
principal effort of the Pacific billfish work 
has been in a cooperative tagging program 
with the Mexico Department of Fisheries, 
International Game Fish Association, the 
Woods Hole Oceanographic Institution, and 
the California Department of Fish and Game. 
During 1971, 2,412 marine game fish were 
tagged by cooperators. Since 1954, anglers 
have tagged 15,070 billfish in the Pacific. 
Returns of tags have been slightly under one 
percent for striped marlin, a trace for sail- 
fish (8 of 4,613 fishtagged) and black marlin 
(2 of 538 tagged), and none for 203 tagged 
blue marlin. Striped marlin show a souther- 
ly movement from Baja and Mazatlan, where 
tagged, toward the Revillagigedo Islands in 
late spring and summer. There are indica- 
tions of a movement northwestward from 
Cape San Lucas to the west coast of Baja in 


early summer; other recoveries show a 
movement to southern California in the fall 
(Squire, 1972). 


Information Needed and Sought 


Much additional knowledge concerning the 
status of populations, migrations, and biology 
of the billfishes will be necessary to formu- 
late sound long-range management policies 
governing their utilization, Substantial funds 
have been programmed for marine game fish, 
and work on marlin and other billfish will 
share greater attention. In 1972, efforts in 
the Gulf of Mexico and South Atlantic were 
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strengthened. A substantial increase is 
planned for 1973 in the studies of billfish off 
Southern and Baja California. Billfish and 
other game species will be collected routinely 
and systematically by the comprehensive 
program of high-seas sampling known by the 
acronym MARMAP. Ultimately, MARMAP 
will involve extensive surveys to determine 
the abundance, distribution, and growth char- 
acteristics of important game and commer- 
cial species--also, spawning locations and 
distribution patterns of eggs and larvae. 
Concurrently, investigations will be made of 
the physical, chemical, and biological factors 
controlling the distribution and abundance of 
fish, eggs, and larvae. 








DOUBLE-RIG TWIN SHRIMP-TRAWLING GEAR USED IN 
GULF OF MEXICO 


Harvey R. Bullis Jr. & Hilton Floyd 


Double -rig shrimp trawling was developed 
in the Gulf of Mexico during the Mid-1959s. 
By 1958, it had become the principal trawling 
method used in the offshore shrimp fishery 
(Knake, et al., 1958). Over the following 15 
years, other advances in methodology and 
technology were concerned mostly with de- 
sign of the outriggers, mast structures, and 
other rigging components related to handling 


problems of the double-rigged gear. 


During the past year, however, there have 
been scattered attempts to test the applica- 
tion of a twin trawling technique similar to 
that now being used experimentally in the 
North Sea sole fishery (Anonymous, 1970 and 
1971). Some of these trials have yielded en- 
couraging results and have excited much 
curiosity throughout the shrimpindustry. The 
purpose of this paper is to describe one twin 
shrimp-trawling rig that has been fished 


along the Texas coast during the past year. 
TWIN TRAWLING 


The principle of twintrawling is to tow two 
trawls using a single pair of otter boards or 
doors, Thetwotrawls are joined at the head 
rope and foot rope to a "neutral door," which 
is connected toathird bridle leg. The neutral 
door is called "center bridle weight ski" in 
Europe and "sled" inthe Gulf shrimp fishery. 


Generally speaking, the same total head rope 


length is maintained for each twin-rig com- 
ponent as was used in the single trawl units 
That is, ifa 
trawler had beentowingtwo70-foot head rope 


on a double-rigged trawler. 


length trawls, it would now tow four 35-foot 
head rope length trawls, two on each out- 


rigger. 
Rig of 'La Fourche' 


The following rig description was obtained 
from a unit designed by Captain J, F. Wiley, 
Aransas Pass, Texas, for the 380 HP shrimp 
trawler 'LA FOURCHE". 


conventionally outfitted and no standing rig- 


The trawler was 


ging modifications were necessary for the 


conversion to twin trawling. 


The towing warps were standard > -inch 
diameter trawl cable. The three legged 
bridles of 43-inch diameter cable were 40 
fathoms long. Thetwin trawls were standard 
35-foot head rope flat shrimp trawls that had 
been modified by having the outside footropes 
and headropes three feet longer than those 
secured tothe sled. This was to compensate 
for the distance lost along the towing axis by 


the equal length of all three bridles. 


Each wood trawl door was conventionally 
chain rigged, sevenfeet long by 36 inch high. 
The two lazy lines were secured to each 
other and then tied to a tag line secured to 
the sled. 





The authors are with Southeast Fisheries Center, National Marine Fisheries Service, Miami, Florida & Brunswick, Georgia. 
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NEUTRAL DOOR OR “SLED” FOR TWIN TRAWL 


TOP VIEW 





LAZYLINE TAG 
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Fig. 1 - Diagramatic sketch of a Gulf of Mexico twin-trawl sled and terminology. 


The sled design used by Captain Wiley 
was six foot long, 32 inches high at the aft 
end, and rode on an eight-inch-wide, one-inch 
thick steel shoe. Specifications and construc - 
tion details of the Wiley sled are shown in 
Figure 1. 


Reported Advantages 


There have beenno sustained comparative 
tests to prove the reported increased effi- 
ciency of the twin trawl array. There are 
now about 10 vessels so rigged in the Gulf of 
Mexico. The captains we have talked to have 
offered several apparent advantages over the 
conventional double rig. Most significant is 
the reported increase in fishing efficiency: 


in some cases, as much as 25% over the con- 


ventional double-rig system. Some other 
apparent advantages are the light weight and 
ease of handling two 35-foot trawls, as op- 
posed to a single 70-foot trawl. The com- 
bined weight of netting of two 35-foot nets is 
significantly less than one 70-foot net. The 
two 35-foot nets can be spread with a single 
pair of seven-foot trawl doors; a 70-foot 
trawl would require 10- to12-foot doors. 
This means that nets can be towed with sig- 
nificantly less than maximum horsepower, 
ideally at three to four knots. It is claimed, 
also, that the vessel can make sharper turns 
with fewer incidents of tangling as a result 


of crossing the towing warps. 


Figures 2 through 6 illustrate the gear 
aboard the "LA FOURCHE". 


Ts 
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Fig. 3 - Front view of sled showing towing bridle and lazyline tag. 





Fig. 4 - Aft view of sled and doors in position for pickup to 
outrigger boom. 





Fig. 6 - Doors submerged and sled about to submerge during trawl setting. 
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Fig. 7 - Outrigger boom with welded "T" track holding the sliding clip that carries the trawling block. 
The clip is fully extended to the boom tip and is under towing strain. 
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Fig. 8 - Close-up of the "T" track and sliding clip that carries the outrigger boom trawling block. 


Traveling Out-Rigger Block 


Another recent innovation aboard U. S. 
shrimptrawlers isthe "traveling out-rigger 
block". The principle of the traveling block 
is to move the trawl door from the tip of the 
outrigger boom to alongside the vessel for 
easier access tothe lazy line and to facilitate 


hoisting of the cod end. 


Figure 7 shows the traveling block fully 
extended to the tip of the out-rigger boom 
andintrawling position. Figure 8 shows the 
block near the base of the boom andina 


slack condition. 


There does not appear to be a prefabri- 


cated, off-the-shelf, traveling block system. 
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Each rig is fabricated on individual specifi- 
cations using the following components: a 
one-inch-thick steel "T" is welded to the 
lower aft-quarter of the outrigger boom; a 
sliding clip with a welded pad-eye holding 
the block, also constructed of one-inch-thick 
steel, rides on the tee as shown in Figure 8. 
The clip is pulled out to the boom tip using 
a tag line operated fromthe winch. It slides 
back to the side of the vessel when the tag 
line tension is eased. 


Comparative tests and evaluation of twin 
trawls are scheduled during the coming year. 


A detailed report will appear later. 
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TRAWL STUDIES BASED ON BOTTOM 
CURRENT MEASUREMENTS 


S. B. Saila and W. H. Mowbray 


Experiments were designed to test whether the yields of cer- 
tain important bottom organisms by bottom trawling could be af- 
fected by the direction of the tow in relation to prevailing bottom 
currents. Specifically, the trawl was towed with, against, and 
across the direction of the prevailing bottom currents, which 
were measured shortly before the tows were made. It was found 
that significant improvements inthe yields of flatfish species were 
achieved with tows made against the bottom currents or across the 
currents in contrast to those made in the direction of the bottom 
current under otherwise similar conditions. Lobster yields were 
also significantly improved by orienting the trawl against the bot- 
tomcurrent. Some evidence was also obtained to suggest that the 
yield of crabs and pelagic fishes might also be improved by ori- 
enting the gear against prevailing currents in its vicinity. How- 
ever, further work with these species needs to be done in order 





to provide conclusive information. 


Although it has been known for some time 
that bottom and surface currents in many 
areas may be quite different, relatively little 
trawl gear research has been done with an 
adequate knowledge of bottom currents. This 
lack of information may cast doubt on the 
reliability of some instrumented gear results. 
In addition, Carruthers (1964) noted that 
knowledge of bottom currents might be useful 
in improving the catching efficiency of trawl 
gear by permitting determination of an opti- 
mum attack angle of the gear relative to the 
orientation of given fish species to the cur- 
rent. 


Laevastu (1965) and Laevastu and Hela 
(1970) have reviewed much of the literature 
concerning the effects of currents on the 
swimming behavior and orientation of fishes. 
Their conclusions indicate passive movements 
with the current and normal swimming move- 
ments against it, depending upon the species 
and the environmental conditions. For many 
demersal species, available information to 
data suggests that normal orientation is 
against the current with an effective loss of 
actual swimming speed. An article quoted by 
Carruthers (1955) regarding some Norwegian 
work pointed out that the current at fishing 


depth often runs in a different directionfrom 
that at the surface. Furthermore, this factor 
seemed more pronounced at depths of 50-60 
fathoms than at depths of 27-33 fathoms. At 
that time, Norwegian cod fishermen urged 
that means be made available to them to know 
how the water moved at fishing depth in order 
to improve their catches. 


Some evidence is also available to indi- 
cate that the geometry of the trawl net is 
affected by the direction of the tow. Ketchen 
(1957) found that the opening of the trawl was 
smaller whenthe vessel was running with the 
tide than whenit was running against the tide. 
Saila and Flowers (1969) have shown from 
theoretical studies of fishing tactics thata 
knowledge of both the Yehavior of fishes and 
of gear performance in relation to current 
speed and direction is requisite to obtaining 
optimum performance from towed fishing 
gear. 


This report describes the results of an 
experiment designed totest whether the catch 
of marine organisms by trawling could be 
affected by the direction of the tow based on 
knowledge of the direction and velocity of 
bottom currents near the fishing tround. 





The authors are with Marine Experiment Station, University of Rhode Island, Kingston, Rhode Island 02881. 
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MATERIALS and METHODS 


The directional towing experiment was 
conducted in an area of appr oximately one 
mile inradius centered at 41%-17 N, 71931 W 
in Rhode Island Sound during July-September 
1972. The depth at this location ranged from 
100-150 feet with a depth of 138 feet at the 
center. Bottom sediments were fairly 
uniform and consisted primarily of com- 
pacted muds. 


Currents were measured with a type 
110/119 Remote Reading Current Meter with 
Temperature and Depth. This instrument is 
manufactured by Environmental Devices 
Corp., Marion, Massachusetts. The remote 
reading deck read-out unit was equipped with 
200 feet of connecting cable to the axial flow, 
ducted impeler current meter. The meter 
was lowered to depth on a one-half-inch 
diameter polypropylene rope, which had a 
lead weight attached one fathom below the 
meter. The deck read-out unit permitted 
sequential measurements of water tempera- 
ture, depth, current speed, and current di- 
rection. 


The ducted fan sensor on this instrument 
has a speedrange from0-2.5 knots. Accord- 
ing to the manufacturer, the resolution is 
t0.05 knot and the accuracy is t 3 percent of 
full scale deplection. Magnetic current 
direction reads from 0-360° with a sensi- 
tivity of t 5° at 0.05 knot, a resolution of 
t1° and an accuracy of * 1 percent above 
0.05 knot. 


Current measurements were made during 
each day of the experiment while anchored at 
the center of the experimental area. Meas- 
urements of direction and velocity were taken 
at the surface (approx. 1 fathom), mid-depth, 
and at the bottom (approx. 1 fathom from the 
sediment-water interface). After three ex- 
perimental tows, the current measurements 
were repeated while anchored, and from these 
data the directions for the next three tows 
were determined. On some occasions when 
conditions were unusual, additional current 
measurements were made at the end of the 
sixth tow. Carruthers (1955) has described 
a simple fishermen's current cone consist- 
ing of a conical casing which can vary its 
attitude according to the speed and direction 
of water flow. He has developed a simple 
mechanism for recording these factors. 
Later, Carruthers (1964) described a Pisa 





33 


Current Indicator consisting of a bottle 
partly filled with jelly and acircular compass 
in the bottle which permitted crude esti- 
mates of current speed and direction as the 
jelly set. Neither of these devices was con- 
sidered suitable for the purposes at hand due 
to their limitations in operational accuracy. 


The trawling experiment was conducted 
with a standard 71-91 Yankeetrawl operated 
from a 57-foot LOA western rigged stern 
trawler powered by a 671 GM diesel. The 
same trawl was used during the entire ex- 
periment and no changes were made in any 
of the rigging. All tows were made ata 
constant 1450 r.p.m,. engine speed. 


The entire experiment was planned prior 
to execution, and it consisted of two repli- 
cates of three tow directions during each day 
of operations. It was designed to compare 
the relative effectiveness of trawling against 
the direction of the prevailing bottom current 
(A), with the direction of the prevailing bot- 
tom (W) and crossing at 90° to the direction 
of the prevailing bottom current (C). 


The duration of each experimental tow 
was 15 minutes from the time the wire was 
out to the time hauling back was initiated. 
At the end of each tow, all organisms cap- 
tured were placed in containers and labeled 
with the date, treatment, and replicate num- 
ber. All counts and weights were recorded 
for individual species upon return to the 
field laboratory. 


The experimental design used for this 
study consisted of a two-factor analysis of 
variance mcdel with replication. The set of 
treatments which consisted of tows against, 
with, and across the bottom current was 
replicated two times each day under similar 
conditions. 


The number of replications within days 
and the number of days for the duration of 
the experiment were determined by economic 
and logistic constraints. Forexample, it was 
found that six experimental tows could be 
made within a day and still permit time for 
processing the fish and crustaceans upon 
return to the laboratory. Conditions on the 
experimental site change with time, and ex- 
tension beyond the period considered would 
not have increased experimental precision 
appreciably. 


Ee 
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RESULTS 


Table 1 lists some of the current meas- 
urements and temperatures obtained during 
the experiment. Although some midwater 
observations were made, these were not 
directly utilized in the experiment and are 
omitted from this table. Graphical repre- 
sentation of these limited data as vectors 
suggested that the circulation is dominated 
by the east-west semidiurnal tide, and that 
there may be a small net nontidal transport 
in a southwesterly direction. These results 
are roughly in correspondence with more ex- 
tensive current measurements made in 
nearby areas by Polgar (1972) and Shonting 
(1969). 


There was relatively little regularity in 
the observed differences between surface and 


bottom current directions, and this justified 
empirical observations immediately prior to 
fishing operations, The speed of bottom cur- 
rents in the experimental area was found to 
be greater than surface values in only seven 
of the 19 sets of data. These observations 
are in contrast to those reported for deeper 
Scottish waters by Carruthers (1955); there, 
near-bottom currents of 92 fathoms in the 
Firth of Clyde were faster than those near 
the surface. In general, the speed of the 
bottom currents in this study had a smaller 
range (0.13-0.50 knot) thanthe surface values 
(0.15-1.00 knot) and a lower average value, 
which was on the order of 0.30 knot. 


Because all organisms captured were 
separately handled by species, it was possi- 
ble to assess the response of individual spe- 
cies or ecologically similar groups of 











TABLE 1 SELECTED HYDROGRAPHIC DATA OBTAINED DURING THE TRAWL TOW DIRECTION EXPERIMENT IN 
RHODE ISLAND SOUND. 1972. 
SURFACE DATA BOTTOM DATA 

DATE TIME WATER SPEED DIRECTION TEMP. SPEED DIRECTION TEMP. 

DEPTH (ft) (knots) (Magnetic) Co (knots) (Magnetic) ro) 
7/21/72 09:05 134 0.20 290 20.0 0.27 120 3165 
7/21/72 13:10 105 0.50 100 21.0 0.35 250 - 
7/26/72 09:50 125 0.30 225 19.3 0.40 300 10.5 
7/26/72 12:30 145 0.30 180 19.7 0.13 200 10.5 
7/26/72 15:10 145 0.70 120 19.2 0.15 200 10.5 
7/27/72 10:05 140 1.00 270 19.0 0.35 290 11.2 
7/27/72 13:00 138 0.15 270 19.0 0.20 170 31.3 
7/28/72 10:10 140 0.45 290 19.1 0.32 270 11.4 
7/28/72 13:45 145 0.35 175 19.0 0.15 225 11.5 
8/4/72 10:10 138 0.30 90 19.5 0.30 150 12.5 
8/4/72 13:05 148 0.25 150 20.1 0.35 270 a 
8/16/72 10:30 140 0.20 270 18.0 0.35 300 12.4 
8/16/72 12:40 14S 0.50 285 18.2 0.40 300 11.6 
8/31/72 09:30 135 0.45 10 18.0 0.15 355 14,1 
8/31/72 12:10 140 0.50 90 18.0 0.25 5 Ts<2 
9/6/72 09:55 140 0.50 295 18.6 0.15 260 14.2 
9/6/72 12:40 14S 0.40 70 18.6 0.50 135 14.2 
9/7/72 09:45 135 0.85 285 18.6 0.25 315 14.1 
9/7/72 12:10 140 0.25 235 18.1 0.30 225 13.9 


organisms. Of special significance to New 
England fishery operations are some species 
of flatfishes, especially yellowtailand winter 
flounder. Thus, the results of this experiment 
using all species of flatfishes captured 
(window -pane--Scopthalmus aquosus, winter 
flounder--Pseudopleuronectes americanus, 
fourspot flounder--Paralichthys oblongus, 
summer flounder--Paralichthys dentatus, 
and yellowtail flounder Limanda ferruginea) 
are considered first. 


Examination of the treatment means 
clearly showed that 15-minute tows made in 
the direction of prevailing current (W) pro- 
duced about 29 pounds less than tows across 
the current (C) and about 18 pounds less than 
similar -durationtows against the current (A). 
It is clear also from examination of these 
data that the yield from the experimental 
area improved considerably toward the end 
of the study, and that there is considerable 
variation in the day-to-day and treatment 
results. The data of Table 2 were there- 
fore subjected to statistical analysis. The 
results, shown in Table 3, indicated that 
the differences observed were ofa causal 
nature and cannot be attributed to chance 
alone. The interactionterm which relates to 
the interplay of the factors at work was not 
statistically significant in the abovemen- 
tioned data. 
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produced a still lower value than towing with 
the current, but these values are not very 
different. The results of ananalysis of vari- 
ance for these data are shownin Table 5. 
From thetable it was evident that the inter- 
action term is negligible, butthe differences 
among treatments (tow directions) were 
highly significant. The observed improve- 
ment intrawling efficiency induced by towing 
against the current was not a chance phe- 
nomenon with respect to the lobster data. 


Jonah crabs (Cancer borealis) were also 
taken consistently during the trawling experi- 
ment. The crab data resulting from seven 
days of trawling are shown in Table 6. Data 
for only sevendays were used because envi- 
ronmental conditions and crab abundance 
changed dramatically during the last twodays. 
Again, it appeared from a visual comparison 
of treatment means that more crabs were 
taken by towing across or against the current 
then by towingin the direction of the prevail- 
ing bottom current. It was also evident that 
the total yields by day and by individual 
treatments were quite variable. This vari- 
ability is further substantiated by the results 
of the analysis of variance shown in Table 7. 
The treatment effects (tow directions) were 
not statistically significant at the conventional 
0.05 probability level. However, they were 
Significant at the approximately 0.15 prob- 


Table 3 - Two-Way Classification Trawl Tow Direction Experiment, 1972 
(Weight of all Flatfish species per 15 minute tow in pounds) 


Source of variation 


Tow direction 2 
Day 8 
Interaction 16 
Error 27 

Total 53 


Significant at a 


Since the lobster (Homarus americanus) 
is a very valuable organism, the tow direc~ 
tion experiment was also analyzed to assess 
lobster response. Table 4 illustrates the 
tow data with the number of lobsters taken 
per 15-minute tow as the response variable. 
The last row of this table showed that almost 
twice as many lobsters (25 versus 13) were 
takenby towing against the current than with 
the current. Towing across the current 


Degrees of freedom 


Mean square F 
3747.05 2.995" 
38324.44 
2792.50 2.232 
1250.88 


= 0.05 


ability level. Interaction effects were not 
significant in this instance either. 


Similar analyses were performed for total 
benthic fishes (which included 13 species) 
but excluded the pelagic forms such as shad, 
bluefish, hake species, and herrings. These 
data did not reveal any significant differ- 
ences in the total yield as related to current 
direction. A tentative explanation for this is 


_——— 
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TABLE 2 Data for Trawl Tow Direction Experiment - 1972. The Response 
Variable is Pounds of Flatfish Species Caught per 15 Minute 
Tow. W, C, and A refer to tows made with, dcross and against 


the bottom current direction, respectively. 




















DAY TREATMENT TOTAL MEAN 
W C A 
7/21 63.0 102.0 53.5 
23.0 14.5 19.5 

86.0 116.5 73.0 275.5 45.9 
7/26 16.0 15.5 50.0 
17.0 55.5 31.5 

33.0 71.0 81.5 185.5 30.9 
7/27 29.5 125.5 27.5 
23.0 174.0 22.0 

52.5 299.5 49.5 352.0 58.7 
7/28 18.5 43.0 11.5 
44.5 83.0 18.5 

63.0 126.0 30.0 219.0 36.5 
8/14 116.0 104.5 137.5 
65.0 94.0 83.0 

181.0 198.5 220.5 600.0 100.0 
8/16 90.0 46.0 137.0 
57.0 56.0 81.0 

147.0 102.0 218.0 467.0 77.8 
8/31 46.5 153.0 154.0 
75.0 129.5 192.0 

121.5 282.5 346.0 750.0 125.0 
9/6 234.0 264.5 296.5 
313.0 328.0 142.5 

547.0 592.5 439.0 1578.5 263.1 
9/7 179.0 156.5 231.5 
209.0 197.0 254.0 

388.0 353.5 485.5 1227.0 204.5 

TOTAL 1619.0 2142.0 1943.0 5654.5 670.4 


MEAN 89.9 119.0 107.9 314.1 74.5 





Table 4 


DAY 


7/21 


7/26 


7/27 


7/28 


8/4 


8/16 


8/31 


9/6 


9/7 


TOTAL 


Data for Trawl Tow Direction Experiment - 1972. The 
Response Variable is the Number of Lobsters Caught 

per 15 Minute Tow. W, C and A refer to tows made 
with, across and against the prevailing bottom current 


direction respectively. 


TREATMENT TOTAL 
W c A 
0.0 0.0 4.0 
1.0 1.0 38.0 
1.0 1.0 42.0 44.0 
4.0 6.0 25.0 
10.0 2.0 17.0 
14.0 8.0 42.0 64.0 
21.0 9.0 56.0 
11.0 6.0 40.0 
32.0 15.0 96.0 143.0 
1 10.0 21.0 
32.0 8.0 35.0 
43.0 18.0 56.0 117.0 
9.0 22.0 25.0 
25.0 12.0 17.0 
34.0 34.0 42.0 110.0 
28.0 15.0 32.0 
13.0 12.0 42.0 
41.0 27.0 74.0 142.0 
7.0 2 18.0 
4.0 10.0 23.0 
17.0 39.0 41.0 91.0 
23.0 6.0 19.0 
22.0 15.0 18.0 
45.0 21.0 37.0 103.0 
8.0 4.0 11.0 
6.0 4.0 —3-0 
14.0 g. 14.0 36.0 
235.0 171.0 444.0 850.0 
13.1 9.5 24.7 47.2 


MEAN 


7.3 


10.7 


19.5 


18.3 


23.7 


15.2 


17.2 


6.0 


141.7 
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Table 5 - Two-Way Classification Trawl Tow Direction Experiment, 1972 
(Number of lobsters per 15-minute tow transformed by }X + 0.5.) 


Source of variation Degrees of freedom Mean square F 
Tow direction 2 18.31573 18.31573** 
Day 8 6.00725 
Interaction 16 1.65897 1.65897 
Error 27 0.92701 

Total ” 


Significant at a = 0.01 


Table 6 Data for Trawl Tow Direction Experiment - 1972. The Response 
Variable is Pounds of Crabs caught per 15 Minute Tow. W, C, 
and A refer to tows made with, across, and against the bottom 


current direction, respectively. 























DAY TREATMENT TOTAL MEAN 
W c A 
7/21 18.0 4.5 14.0 
i 16.0 40.0 36.0 

34.0 44.5 50.0 128.5 21.4 
7/26 27.0 19.0 33.0 
27.5 17.0 44.0 

54.5 36.0 77.0 167.5 27.9 
7/27 17.0 27.5 30.5 
23.5 67.0 35.0 

40.5 94.5 65.5 200.5 33.4 
7/28 37.0 50.0 25.0 
44.5 41.0 25.0 

81.5 91.0 50.0 222.5 37.1 
8/4 10.0 45.0 34.0 
43.0 29.0 44.0 

53.0 74.0 78.0 205.0 34.2 
8/16 23.0 43.0 24.0 
14.0 19.0 12.0 

37.0 62.0 36.0 135.0 22.5 
8/31 18.0 27.0 48.0 
6.0 22.0 26.0 

24.0 49.0 74.0 147.0 24.5 

TOTAL 324.5 451.0 430.5 1200.0 201.0 


MEAN 23.2 32.2 30.8 85.7 28.7 
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Table 7 - Two-Way Classification Trawl Tow Direction Experiment, 1972 
(Weight of all Crab species per 15-minute tow) 


Source of variation 





Tow direction 2 
Day 6 
Interaction 12 
Error 21 

Total 41 


that such a diversity of species has a variety 
of responses to currents which average out 
significant differences inthe yieldfor a par- 
ticular tow direction. 


Although the gear fished was bottom trawl 
gear and not midwater gear, a preliminary 
analysis of the response of pelagic fishes to 
tow direction was also made. The response 
variable was the pounds of all hake species, 
shad, and herring per 15-minute tow. The 
results of the experiment showed an increase 
in the catch of pelagic fish when the net was 
towed against the prevailing bottom current 
as contrasted with tows made inthe direction 
of the current. The results of the statistical 
analysis of these data were inconclusive, 
primarily because the gear used was not de- 
signed for catching these species, and there 
was considerable variation in the yield per 
tow. 


CONCLUSIONS 


The results of these experiments with 
directional trawling demonstrated that sig- 
nificant increases in the yields of flatfishes 
and lobsters were achieved under the con- 
ditions of the experiment. These amounted 
to an approximately 27 percent increase in 
the yield of flatfishes when tows were made 
against or across the bottom current versus 
tows made in the direction of the bottom 
flow. In the case of lobsters, almost a 
doubling of yield was obtained when tows 
were made against the bottom current versus 
the other directions of tows. The explana- 


Degrees of freedom 


Mean square F 
329.268 2.046 
232.151 
170.198 1.094 
155.536 


tion for these improvements is tentatively 
suggested as being related to the net fishing 
harder by digging into the sediments and 
therefore fishing more efficiently for these 
bottom forms. The tension on the tow warps 
as measured by warp tension meters was 
higher during tows made against bottom cur- 
rents than during tows made in the direction 
of bottom currents. The significance of this 
work relates toincreased trawling efficiency 
based on knowledge of bottom currents. The 
limitations of this work include the fact that 
no tests were made with midwater trawls, 
which would have provided more objective 
tests regarding pelagic fishes. The instru- 
mentation used in this study was relatively 
expensive, and it remains for someone to 
develop relatively cheap and efficient means 
for measuring current direction on the bot- 
tom suitable for fishermen to use. In addi- 
tion, an examination of the current and yield 
data demonstrated that it would have been 
desirable to have had more frequent meas- 
urements of bottom current directions in 
order to further reduce the unaccountable 
variation observed. 
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STATUS OF FISH STOCKS OFF NORTHEASTERN 
UNITED STATES 


Herbert Stern Jr. and Bradford E. Brown 


Total 1971 landings (preliminary) of fin- 
fish by all countries off the U.S, coast in 
ICNAF Subareas 5 and 6 (Virginia to Maine, 
Fig. 1) were 1,356,382 metric tons (MT)-- 
278,088 MT above 1970. The U.S. finfish 
landings were 460,799 in 1970 and 456,994 MT 
in 1971. Table lsummarizes catches by 
species and country. 


In an attempt to stabilize the fishery, the 
International Commission for the Northwest 
Atlantic Fisheries (ICNAF) proposed new 
regulations at its annual meeting in June 
1972. These will apply to 1973 catch. Her- 
ring regulations are in effect in 1972. 


The proposed regulations included the 
setting of international quotas for several 
species, allocated with preference to coastal 
state, more mesh regulations for cod, had- 
dock, and flounder, and a minimum -size limit 
for scallops. 


There was another innovation: including 
as part of quota allocations the catches of 
regulated stocks ininternational waters 
southwest of ICNAF convention regulation-- 
ICNAF statistical Subarea 6. 


HADDOCK 


In 1971, total Subarea 5 landings were 
12,169 metric tons, 169 MT above quota. U.S. 
fishermen landed 8,500 metric tons from 
Subarea 5, 14% below 1970. Landings from 
Georges Bank(ICNAF Division 5Z E) by New 
England fishermen were 7,301 metric tons, 
about 1,000 tons under 1970. 


The annual 1970 fall groundfish survey by 
‘Albatross IV' revealed that the 1971 year- 
class was poor, continuing a trend begun in 
1964. Recruitment of the fishery will con- 
tinue much below average for at least two 
years (1972,1973); abundance will remain at 
a very low level. 


For 1972 and 1973, the Subarea 5 landings 
quota has been reduced to 6,000 metric tons, 
half the 1970-71 quota, but still too high to 
allow the stock to recover. Significant parés 
of Georges Bank will continue to be closed to 
groundfishing during March, April, and May. 
In 1974, the minimum mesh size for haddock 
amd cod will be increasedfrom4.ito 5.1 
inches (double manila standard). There was 
no national allocation of the haddock quota; 
however, countries other than the U.S. agreed 
essentially not tofishfor haddock on Georges 
Bank. 


YELLOWTAIL 


In 1971, the reported yellowtail flounder 
catch in Subarea 5was 30,629 MT. This ex- 
ceeded the quota of 28,000 MT. The U.S. 
catch was 29,465, compared to 42,609 in 
1970. The totalcatch reported for the 
Georges Bank area east of 69° was 15,698 
MT, in southern New England and Cape Cod 
area 14,931 MT; the quotas were 16,000 MT 
and 12,000 MT, respectively. The catch on 
Cape Cod grounds was 2,351 MT. 


U.S. commercial landings per day declined 
on both majorfishing grounds (Georges Bank 
and southern New England). Survey cruise 
data from Albatross IV also indicate lower 
relative abundance and abelow-average 
number of pre-recruits, particularly on 
southern New England grounds. Assess- 
ments suggest that abundance for 1972 will 
be somewhat below 1971. 


Annual catch quotas for 1972 and 1973 
have been set at 10,000 metric tons for 
southern New England(west of 69° W), 2,000 
less than in 1971; and 16,000 metric tons for 
Georges Bank (east of 69° W), the same as 
1971. The U. S. was allocated 92.3% of these 
quotas. 





The authors are with NMFS Northeast Fisheries Center, Woods Hole, Massachusetts 02543. 


The 'fish stocks’ of the title are in ICNAF Subarea 5 & 6., 
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COD 


Total cod catch by allcountries from 
Subarea 5 in 1971 was 35,357 metric tons, 
34% taken by foreign countries. 


U.S, landings from Georges Bank (ICNAF 
Division 5Z E) were 15,000 metric tons, 
slightly above 1970; while 1971 land- 
ings from other Subarea 5 grounds were 
8,176 MT, slightly lower than 1970. 


Survey-cruise and commercial fisheries 
studies indicate that abundance will probably 
remain at same level in 1972 and 1973. 


ICNAF adopted for 1973 regulations for 
most cod stocks from Labrador to southern 
New England. Over 80% of cod catch in 
Northwest Atlantic will be under quota regu- 
lations. Assessment of the Georges Bank 
stock indicated that a maximum jpield of 
35,000 MT could be sustained. For Gulf of 
Maine, ICNAF recommended limiting catch 
to 10,000 MT, slightly above recent catches, 
to prevent potential overfishing. Both these 
values were proposed as quota regulations 
for 1973. 


The U.S. allocation is 29,660 MT, or 66% 
(20,260) MT on Georges Bank; 9,400 MT in 
Gulf of Maine). This quota allows for a 1973 
U.S. catch increase inSubarea 5Dof 6,485 
tons over 1972 landings. 


POLLOCK 


In 1971, total U.S. landings of pollock 
from Subarea 5 were 4,727 metric tons, 1,135 
tons above 1970; 3,037 metric tons were 
taken from Georges Bank. The catch by all 
countries was 14,311 metric tons. 


There has been no definitive assessment 
study of the sustainable yields of the pollock 
stock but, most likely, it is muchhigher than 
present catch. 


HERRING 


In 1971, total Subarea 5 landings of her- 
ring were 268,063 metric tons, about 4% 
above 1970. U.S, landings from Gulf of Maine 
(ICNAF Division 5Y, the major U.S. fishing 
area) were 31,491 MT, 74% of 42,642 MT 
catch of all countries in Division 5Y. The 


juvenile catch was only 21% of 1971 total; 
prior to 1967, the catch was almost exclu- 
sively young fish (2- and 3-year-olds). 


The last large year-class recruited to 
Gulf of Maine stock was that of 1961. Re- 
cruitment has been low and abundance down 
significantly in recent years. Abundance is 
expected to continue downward. 


The Georges Bank- Middle Atlantic (ICNAF 
5Z and 6)herring stockis under stress from 
overfishing. Effort has increased rapidly 
since 1967, while stock size has decreased. 
The 1971 catch was 267,374 MT, of which 
U. S. landings were 3,822 MT. Recruitment 
declined from 1964 through 1968. Current 
projections indicate poor abundance. 


Because of herring's critical state, ICNAF 
enacted a quota system at a special meeting 
in January 1972. The 1972 quotas were 
150,000 metric tons for Georges Bank- Middle 
Atlantic stock, and 30,000 metric tons for 
Gulf of Maine stock (excluding inshore sar- 
dine fishery). Both of these will serve to 
slow stock decline but are too high (especially 
former case) to stabilize stock size. The 
U.S. allocation was 21,000 MT for Gulf of 
Maine, and 5,000 MT for Georges Bank-Mid- 
dle Atlantic stock. 


A 9-inch minimum-size limit in all off- 
shore'areas was established. Also, Canada 
and the U.S. had agreed in 1971 to eliminate 
purse-seine fishery for one-year-old her- 
ring pursued to a large extent by Canada in 
Bay of Fundy. 


SILVER HAKE (WHITING) 


In 1971, total landings of whiting from 
SA 5 and 6 were 107,908 MT. U.S. landings 
of whiting from Subarea5 were 13,332 metric 
tons, 31% below 1970. U.S. landings in Sub- 
area 6 were 2.989 metric tons, about 700 MT 
above 1970. U.S. food-fish landings from Gulf 
of Maine and Georges Bank were 11,332 metric 
tons, 28% below 1970. Industrial landings of 
silver hake were 822 metric tons, down 398 
tons from 1970. 


The Gulf of Maine silver hake appears to 
be a separate stock from that insouthern 
New England and Middle Atlantic. The status 


of silver hake in eastern areas of Georges 
Bank is not clear. It appears to be separate 
from that to the southward and, at least dur- 
ing fishing season, distinct from those in- 
shore. 


The southern New England-Middle Atlan- 
tic stock appears in very good condition. It 
probably has benefited from reduced fishery 
caused by closed fishing area established by 
ICNAF, and the Polish and USSR bilateral 
agreements. 


The eastern Georges Bank area appears in 
worse condition, while Gulf of Maine area is 
intermediate. In 1971, the U.S. catch from 
Gulf of Maine stock was 8,263 of a 8,316 total; 
the U.S. catchfrom other stocks was 8,058 MT 
of a 99,592 MT total. 


Pre-recruit indices suggest improved in- 
coming year-classes. These should support 
increased fishing in all areas for 1973 and 
1974. The Gulf of Maine area particularly 
shows a significant increase for 1974 if too 
many small fish are not caught (mortality 
can be severe even if small fish are dis- 
carded). 


ICNAF established quota regulations for 
1973. The Gulf of Maine (Division 5Y) quota 
will be 10,000 MT, of which9,500 is allocated 
to the U.S. This is an increase of 1,237 MT 
over 1971 U.S. landings from this area. The 
5Z E area (Georges Bank, east of 70° line) 
and 5Z W-SA 6 area (southern New England 
and Middle Atlantic) each was assigned 
80,000 MT quotas. Of this total, 42,000 MT 
were allocated to the U.S. This quota is five 
time the 1971 catch of 8,058 MT. 


The regulated area in deep waters off 
southern New England will be closed during 
April in 1973, a change from the previous 
January through March closure. 


REDFISH 


In 1971, U.S. ocean perch (redfish) landings 
from New England waters were 16,267 metric 
tons, about 5% above 1970. Landings from 
Gulf of Maine, the principal U.S. ground, were 
12,541 metric tons, down 1,000 tons from 1970. 
In 1971, catch of all countries in Subarea 5 
was 20,034. The U.S.also caught 10,967 
metric tons of redfish off Canada. 
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Landings per day continued to decline in 
1971 on all but the Nova Scotia shelf, and 
abundance could be lower. Good catches still 
will be possible in most areas from 1972. 
The inshore closed area in Subarea 5 was 
modified to allow the redfishfishery to oper- 
ate during March-May. 


RED HAKE 


In 1971, total red-hake landings off the 
U.S. were 39,937 metric tons, up 27,451 
metric tons over 1970. U.S. landings were 
3,604 in 197l and 4,940 in1970. Red hake on 
Georges Bank are still in low abundance, but 
moderate numbers are available from south- 
ern New England-Middle Atlantic stock. 
ICNAF adopted a quota of 40,000 metric tons 
for 1973, with 15,000 metric tons allocated 
to the U.S. for 5Z W-SA 6area(southern New 
England-Middle Atlantic). 


MIXED INDUSTRIAL FISHERY 


In 1971, total New England landings of 
mixed industrial species were 11,412 metric 
tons, about 51% below 1970. Dockside sam- 
ling of these catches indicate that red hake, 
silver hake, and ocean pout made up a larger 
percentage of 1971 landings than 1970; 
flounders,particularly yellowtail, contributed 
less in 1971. 


SCALLOPS 


The 1971 Georges Bank (Division 5Z) 
scallop landings were 5,230 MT total meat 
weight; U.S. vessels took 1,336 MT of these. 
The 1970 values were 5,504 MT and 1,421 MT. 
Catch per hour dragged by the Canadian fleet 
was 84 pounds, about the same as in1970, but 
considerably below earlier years. The age 
at first capture has declined to 4 years for 
U.S. vessels and 3 years for Canadian, lower 
than the 5 years in previous years, or the 7 
years that would give maximum sustainable 
yield. At its 1972 annual meeting,ICNAF 
adopted a minimum -size. limit prohibiting 
retention of scallops less than 95 mm shell 
diameter, and an average meat count of 40 
meats per pound or greater. 
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THE ATLANTIC COAST SURF CLAM FISHERY—1971 


John W. Ropes, Allan M, Barker 
and George E. Ward Jr. 


The 1971 surf clam fishery produced landings of 51.6 mil- 
lion pounds of meats--23% less thanin 1970. An increase in 
landings was recorded only for ports in Virginia. The estab- 
lishment of ports there resulted in an increase in fleet size, 
but the number of vessels at all other ports declined. 


FISHING AREAS 


Cape May-Wildwood, New Jersey, Point 
Pleasant, New Jersey, and OceanCity, Mary- 
land, were the major surf clam fishing 
areas in the Middle Atlantic Bight in 1971; 
Long Island, New York, and Virginia pro- 
vided the remainder of the catch. The New 
Jersey fishery continued to supply most of 
the total landings, although the 35.6 million 
pounds landed were a smaller percentage 
(69%) thanin1970 (Table), Landings at Cape 
May-Wildwood were quadruple those at 
Point Pleasant. 


Surf Clam Landings by Area (1971) 


Number of 
Vessels 


Landings 


1970 1971 1970 1971 


Cape May-Wildwood, N. J. 41 39 34.8 28.5 
Ocean City, Md. 14 13 13.7 7.8 
Point Pleasant, N. J. 21 17 13.2 7.1 
Chincoteague to Norfolk, Va. 4 16 0.9 4.5 
Long Island, N. Y. rf 7 4.2 3.7 

Total 87 92 66.8 51.6 


The areas fished by New Jersey boats in 
1971 (Fig. 1) were similar to 1970 (Ropes and 
Barker, Marine Fisheries Review, Sept.-Oct. 
1972). The Ocean City, Maryland, vessels 
worked more offshore beds than in 1970. 


Millions of Lbs. 


The New York landings were taken off Long 
Beach and Fire Island. Vessels from Vir- 
ginia ports fished offshore beds, although 
interviews begun in late 1971 were too few 
to determine their location accurately. 


FLEETS AND METHODS 


The New York fleet, based at Freeport, 
Long Island, remained at seven vessels, 
Five fished full time and two part time; the 
latter landed clams for fish bait. Average 
catch per trip for the full-time vessels was 
205 bushels (3,485-pounds of meats). Total 
landings of 3.5 million pounds of meats for 
food and 0.2 million pounds for bait resulted 
from monthly landings of 181,000 to 408,000 
pounds of meats (Fig. 2). 


The Point Pleasant fleet decreased for the 
fifth consecutive year--the 17 vessels were 
four fewer than in 1970. Five Atlantic City 
boats were includedin the 1971 total because 
some operated from both ports during the 
year and fished some of the same beds, 
Depths fished ranged from 9.1 to 36.0 meters 
(30 to 118 feet); the average depth was 21.6 
meters (71 feet). Most vessels landed daily, 
but a few overnight trips were made to more 
distant grounds. Hours fished per boat-day 
ranged from 2.0 to15.0. Monthly averages 
are shownin Figure 3. The average for 1971 
was 9.1 hours, 0.1 less than in 1970. 
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New Jersey 07732. 
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Fig. 1 - The area and intensity of surf clam fishing by the New 
Jersey, Maryland, and Chincoteague, Virginia, fleet in 1971 
(based on 2, 838 interviews}. 
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The Cape May-Wildwood fleet decreased 
to 39--two vessels fewer than 1970. Two 
stern-dredgers began operating in 1971, 
bringing the total number of this type based 
at this port to five. Depths fished ranged 
from 5.5 to 36.0 meters (18 to 118 feet); 
average depth was 16.5 meters (54 feet). 
Most vessels landed daily, but some over- 
night trips were made tothe southern areas. 
Monthly averages of hours fished per boat- 
day are shown in Figure 3. Effort ranged 
from 2.0 to 19.0 hours. The average for 
1971 was 7.9 hours, 0.8 hour higher than 
1970. Seven vessels landed clams at Lewes, 
Delaware, in 1971; their landings were in- 
cluded in the Cape May-Wildwood total be- 
cause five of the vessels were based at 
Wildwood and all of the clams came from 
areas fished by the Cape May-Wildwood fleet. 


The Ocean City fleet decreased to 13 ves- 
sels--one less than in 1970. Depths fished 
ranged from 9.1 to 33.5 meters (30 to 110 
feet); average depth was 19.2 meters (63 
feet). Most vessels made daily trips and 
worked during daylight hoirs. Monthly aver- 
ages of hours fished per boat-day ranged 
from 6.0 to 8.3. Daily effort ranged from 
1.0 to 14.0 hours; the average was 7.5 
hours (Fig. 3). 


The Virginia fleet was based at Chinco- 
teague, Wachapreague, Oyster, and Little 
Creek. The fleet size quadrupled from four 
in 1970. Average catch per trip was 452 
bushels (7,684 pounds of meats). Total land- 
ings of 4.5 million pounds resulted from 
monthly landings varying from 21,000 to 
996,000 pounds of meats (Fig. 2). 


LANDING STATISTICS 


Interviews by port samplers provided in- 
formation on fishing areas and effort in New 
Jersey and Maryland. Landingsin the Middle 
Atlantic Bight were supplied by the National 
Marine Fisheries Service, Division of Statis- 
tics and Market News. 


Landings of 51.6 million pounds of meats 
were 15.2 million pounds (23%) lower than in 
1970 (Table). Most of the decrease was due 
tolower landings by the Cape May-Wildwood 
and Point Pleasant, New Jersey, and Ocean 
City, Maryland, fleets. New Jersey produced 
35.6 million pounds--12.4 million pounds 
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Fig, 2 - Monthly landings of surf clams at New York and Virginia, 1971. 


(26%) fewer than in 1970, Maryland landings 
of 7.8 million pounds were lower by 43% (5.9 
million pounds), and New York landings also 
decreased 12%(0.5 million pounds). Virginia 
landings showed the only increase (3.6 mil- 
lion pounds and 80% higher than in 1970), 
New Jersey landings were 69% of the 1971 
total--Maryland, 15%; Virginia, 9%; and 
New York, 7%. In 1970, landings by the re- 
spective States were 72%, 21%, 1%, and 6%. 


The Cape May-Wildwood fleet has pro- 
vided more than half of the total New Jersey 
landings since 1967; in 1971, its contribution 
was 80% (28.5 million pounds) of the total 
(35.6 million pounds). Although the percent- 
age landed at Cape May-Wildwood was great- 
er, the weight of meats was less than in 
1970 (34.8 million pounds), 


At Cape May-Wildwood, landings per boat- 
day ranged from 55 to 1,052 bushels (935 to 
17,884 pounds of meats) and averaged 269 
bushels (4,573 pounds). The average in 1970 
was 338 bushels (5,746 pounds). Monthly 
landings varied seasonally, with the catch 
declining when the boats moved offshore in 
good weather. Catch per hour decreased 
from 48 bushels (816 pounds) in 1970 to 34 
bushels (578 pounds) in1971. Figure 4 shows 
the catch per hour in the areas fished. The 
catch rate dropped sharply in May when the 
fleet moved offshore to fish for larger 
(150 mm) clams (Fig. 5). A total of 2,009 
interviews were made in 1971; 46% of the 
trips were to inshore areas. Compared with 
1970, this was a 21% decrease in trips made 
toinshore areas, The average catch per hour 
for inshore and offshore clams was 47 bushels 
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Fig. 3 - Monthly averages of daily effort (upper) and catch per hour (lower) at Point Pleasant and 
Cape May-Wildwood, New Jersey, and Ocean City, Maryland - 1971. 
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Fig. 4 - Catch per hour within the area fished by the New Jersey, 
Maryland, and Chincoteague, Virginia, fleet in 1971 (based on 
2, 838 interviews}. 


(799 pounds) and 25 bushels (425 pounds), 
respectively. Monthly average lengths re- 
flected the seasonal shift in effort from 
inshore to offshore beds. The change was 
greater than in 1970 because the larger ves- 
sels moved to ports in Virginia after March. 
Lengths of clams ranged from 98 to 190 mm 
(3.9 to 7.5 inches). The average length of 
inshore clams was 129 mm (5.1 inches); off- 
shore clams averaged 159 mm (6.3 inches); 
and the average for all clams measured was 
143 mm (5.6 inches--6 mm (0.24 inch) 
larger than 1970. 


The Point Pleasant portion of the New 
Jersey landings declined from 27% in 1970 to 
20%in1971. Most of the decrease was due to 
the decline in number of vessels (four vessels 
less in 1971). The landings per day-trip 
ranged from 55 to 472 bushels (935 to 8,024 
pounds of meats) and averaged 208 bushels 
(3,536 pound). The average in 1970 was 190 
bushels (3,230 pounds), Catchper hour aver- 
aged 23 bushels (391 pounds) in 1971 and 21 
bushels (357 pounds) in1970 (Fig. 3). Month- 
ly catch rates and landings were relatively 
stable (Figs. 3 and 5). Lengths of clams 
ranged from 110to184mm (4.0 to 7.2 inches) 
and averaged 157 mm (6.2 inches), the same 
as 1970. Monthly average lengths were fair- 
ly constant, although those from January to 
Aprilwere slightly lower because some ves- 
sels fished on beds of small clams off Long 
Island, New York (Fig. 5), 


The Ocean City fleet decreased by one ves- 
sel tol3in 1971, but landings decreased 43% 
(13.7 million pounds in 1970 to 7.8 in 1971). 
Much of the decrease was due tothe fleet con- 
centrating its effort on offshore rather than 
inshore beds of clams (Fig. 2). The latter 
beds were heavily fished in 1970. Landings 
per day-trip ranged from 20 to 750 bushels 
(340 to12,750 pounds of meats) and averaged 
243 bushels (4,131 pounds). Monthly catch 
rates ranged from 23 bushels (391 pounds) 
per hour to44 bushels (748 pounds) and aver- 
aged 33 bushels (561 pounds) (Fig. 3). Catch 
rates and landings decreased after April when 
the fleet moved offshore (Fig. 4). Lengths of 
clams ranged from 100 to 198 mm (3.9 to 7.8 
inches) and averaged 151 mm (5.9 inches) 
(Fig. 5). Monthly average lengths varied with 
the seasonal shift of effort from inshore to 
offshore beds. 
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Fig. 5 - Monthly mean lengths of surf clams (upper) and landings (lower) at Point Pleasant and 
Cape May-Wildwood, New Jersey, and Ocean City, Maryland - 1971. 
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Fig. 6 - Average shell length of surf clams and area of catch by 
the New Jersey, Maryiand, and Chincoteague, Virginia, fleet, 
1971. 
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Figure 6 shows the average shell length 
and area of catch of surf clams in1971. A 
comparison of this figure with Figures 1 and 
4 clearly relatesthe greater number of trips 
and higher catch rate made on beds of small 
clams nearshore. 


STATUS AND TRENDS OF 
THE FISHERY 


The southward shift ineffort, which started 
in 1967, resulted in one-third of the fleet us- 
ing ports in Maryland and Virginia in 1971. 
These vessels caught 24% of the total land- 
ings. The greatest and only increase in 
landings was at ports in Virginia; landings 
at other ports decreased. High processing 
plant inventories created by the record land- 
ings in 1970 and unfavorable news reports 
about possible contamination of shellfish 
resources influenced the demand for clam 
products and, thus, the landings in 1971. 


The catch rate at Point Pleasant increased 
from 21 bushels per hour in1970 to23 bushels 
in 1971, but at Cape May-Wildwood and Ocean 
City the rate decreased from 48 to 34 bushels 
and 53 to 33 bushels per hour, respectively. 
The lower catch rates at the two latter ports 
were due to the fleets concentrating more of 
their effort on offshore beds of clams rather 
than inshore beds, as they had done in 1970. 


Average lengths of clams landed in New 
Jersey in 1971 were the same as in 1970. 
Smaller average lengths from January to 
March at Point Pleasant were due to small 
clams taken off Long Island, New York. 
Smaller average lengths from January to 
Apriland in December at Cape May-Wildwood 
and in January and February at Ocean City 
were of clams from inshore beds. During 
the remainder of the year, the landings were 
from offshore beds. The vessels from the 
latter two ports spent about 3 months fishing 
on small inshore clams. 


The landings at New York and Point Pleas- 
ant should remain at about the present levels, 
but those at Cape May-Wildwood and Ocean 
City will continue to contribute the greatest 
portion of thetotal. Significantly large land- 
ings are expected at Virginia ports, and these 
will probably result in a grand total greater 
than that for 1971. 





AMERICAN PARTICIPATION IN TUNA FISHERY OF 
EASTERN TROPICAL ATLANTIC 


Gary T. Sakagawa and William H. Lenarz 


Inthe 1950s andearly 1960s, Canadian and 
United States tuna vessels fished in the east- 
erntropical Atlantic on an exploratory basis. 
It was not until 1967 that a significant number 
of American(Canada, Panama, and U.S.) ves- 
sels entered the fishery. The fleet started 
with three boats in 1967 and increased to 24 
boats in 1971 (Table 1), All but one have 
been purse seiners withcapacity greater than 
400 metric tons, Their catches have been 
almost exclusively yellowfin (Thunnus alba- 
cares) and skipjack (Katsuwonus pelamis) 
tunas. This report reviews the development 
of the yellowfin and skipjack tuna fisheries of 
the eastern tropical Atlantic with respect to 
the operations of the American fleet. 


THE FISHERY 


The area off west Africa between 25° N 
and 25° § latitude and east of 25” W longitude 
(Figure 1) is defined as the eastern tropical 
Atlantic. Many of the Atlantic tropical tunas, 
especially yellowfin and skipjack tunas, are 
caught there. The fishery was a local, sub- 
sistence industry until 1955. Then, French 
baitboats that traditionally had fished for 
albacore off southern Europe ventured south 
to fishfor tropical tunas in the Dakar, Sene- 
gal region. The following year the Japanese 
longline fleet entered the fishery. Today, 
the fishery consists of baitboats and purse 
seiners of Canada, France, Ivory Coast, 


wee 
Table 1. Catch (metric tons) and catch rate (catch/day's fishing)- of 
yellowfin and skipjack tunas caught by American seiners 
in the eastern tropical Atlantic 























Yellowfin Skipjack Total 
Number 
Year a ae Catch po Catch py Catch pg 
1967 3 978 | 7.6 473 | 3.7 1,451 | 11.3 
1968 8 6,198 | 23.3 3,193 | 12.0 9,391 | 35.3 
1969 25 19,845 | 10.9 4,440 2.4 24,285 | 13.3 
1970 23 9,065 4,0 11,423 5.1 20,488 9.1 
1971 24 3,750 2.5 16,875 | 10.3 20,625 | 12.8 




















V catch rates for the American fleet are for large purse seiners. 


The rates are 


not directly comparable to those in Table 4 for the FIS seiners, because the 
catch rates of the FIS seiners are based on total effort of large and small 
seiners, which have different fishing powers. 





The authors are Fishery Biologists, NMFS Southwest Fisheries Center, 8604 La Jolla Shores Drive, P. O. Box 271, La Jolla, California 


92037. 
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Fig. 2 - Catch of yellowfin and skipjack tunas from the Atlantic Ocean. Source of data is from Anonymous (1972). 
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Fig. 3 - Length-frequency distribution of the 1971 catth of yellowfin tuna for French-Ivory Coast-Senegalese (FIS) and 
American vessels. Data for FIS vessels are from Anonymous (1972). 
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Coast -Senegalese (FIS) baitboats and seiners 
are shown in Figure 3 (Anonymous, 1972). 
Fish caught by the American seiners are 
comparable in size tofishcaught by FIS large 
seiners (>400 metric tons capacity). They 
are different from sizes of fish caught by FIS 
baitboats and small seiners (<400 metric 
tons capacity). The large seiners caught 
larger fish than the small seiners and bait- 
boats. The reason is that large seiners use 
a larger and deeper net that catches the 
large, deep-swimming individuals of a school 
that fishing gears of small seiners or bait- 
boats cannot catch. 


Skipjack Tuna 


The skipjack tuna resource of the Atlantic 
Ocean is considered to be large and under- 
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exploited (FAO, 1968). Inthe period 1965-71, 
the total annual catch averaged around 52,200 
metric tons. The annual Americancatch 
prior to 1970 was under 5,000 metric tons. 
In 1970, the catch increased substantially to 
11,400 metric tons, and to 16,900 metric tons 
in 1971. As with the American Atlantic 
catch of yellowfin tuna, most of the Ameri- 
can Atlantic catch of skipjack tuna since 
1966 has been from the eastern tropical 
region. 


In American landings, the species mix- 
ture has changed from predominately yel- 
lowfin tuna in the 1960s to skipjack tuna 
in the 1970s (Table 2). This shift does not 
appear to be as pronounced in catches of 
other fleets that fished in eastern tropical 
Atlantic. 


Table 6, Average catch rate (metric tons/day's fishing) of yellowfin and 
skipjack tuna for American purse seiners (1967-71) and French- 
Ivory Coast-Senegalese (FIS) purse seiners and baithoats (1969-71). 
The maximum catch rates are underlined 





























Yellowfin Skipjack 
Month American FIS American FIS 
seiner seiner baitbhoat seiner seiner baitboat 
January - 3.91 1,63 - 1.19 0.53 
February - 2.17 1.40 - 0. 89 0.31 
March - 2.74 0.97 - 1.01 0.17 
April - 1.07 1,20 - 1.24 0.40 
May 0.72 2.01 1.13 5. 62 1,95 0.78 
June 3.96 6.24 1,45 6.16 3.05 0.49 
July 4.13 3.38 1,64 3.19 2. 07 0.53 
August 10,11 4.16 1,24 6.93 3.22 0.76 
September 6. 64 4,11 1.50 6.59 1,57 1.27 
October 4.76 2.56 1,24 7.00 2.22 1.37 
November 6. 94 1,08 1.14 3.70 5.46 1,02 
December 0 2.07 0. 98 0 1.48 0. 67 
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Japan, Norway, Panama, Portugal, Senegal, 
Spain, and the U.S,--and longliners of Korea, 
Japan, and Taiwan. 


THE CATCHES 


Yellowfin Tuna 


In 1971, the total catch of yellowfin tuna 
from the Atlantic was 67,600 metric tons 
(Figure 2). This was lower than the high of 
92,400 metric tons caught in1969, and slight- 
ly lower than the 1961-70 average of 68,500 
metric tons. 


Since 1967, the American catch of Atlantic 
yellowfintuna has been almost entirely from 
the easterntropical Atlantic. The catch was 
1,000 metric tons in 1967. It reached a high 
of 19,800 metric tons in 1969, dropped to 
9,100 metric tons in 1970, and declined fur- 
ther to 3,800 metric tons in 1971 (Table 1). 
The decline in 1970 was due in part to a shift 
of fishing effort to skipjack tuna. The 1971 
catch decline probably was due to a combina- 
tion of decreased yellowfin fishing effort and 
increased availability of skipjack tuna. 


The sizes of yellowfin tuna caught in 1971 
by the American seners and French-Ivory 


Table 2. Proportion of yellowfin and skipjack tunas in the combined catch 
(metric tons) of both species from the eastern tropical Atlantic 














Nation Yellowfin Skipjack Total 
and Year Catch Catch 
type of vessel Catch % Catch % Catch % 
French 1969 26,370 77.0 7,855 23.0 34, 225 100 
baitboat and 1970 21,400 65.1 11,449 34.9 32, 849 100 
purse seiner | 1971 20,091 56.1 15, 722 43.9 35, 813 100 
Ivory Coast 
baitboat and 1970 590 58.9 412 41.1 1,002 100 
purse seiner 1971 1,126 57.0 848 43.0 1,974 100 
Japanese 1963 900 8.9 9,200 91.1 10,100 100 
baitboat 1964 2,600 45.6 3,100 54.4 5, 700 100 
and two-boat | 1965 2,400 22.9 8,100 Tie 10,500 100 
purse seiner 1966 5,300 47.7 5, 800 52.3 11,100 100 
1967 6,500 52.4 5,900 47.6 12,400 100 
1968 7,900 36.7 13,600 63.2 21,500 100 
1969 6,800 53.5 5,900 46.5 12,700 100 
1970 2,400 24,2 7,500 75.8 9,900 100 
1971 5,300 26.5 14, 700 73.5 20, 000 100 
Senegalese 1969 2,519 79.6 645 20.4 3,164 100 
baitboat and 1970 4,000 65.7 2,091 34.3 6,091 100 
purse seiner 1971 4,676 61.9 2, 880 38.1 7,556 100 
American 1967 978 67.4 473 32.6 1,451 100 
purse seiner | 1968 6,198 66.0 3, 193. 34.0 9,391 100 
1969 19, 845 81.7 4,440 18.3 24,285 100 
1970 9,065 44,2 11, 423 55.8 20,488 100 
i971 3,750 18,2 16,875 81.8 20,625 100 
































LIMITED FISHING SEASON 


Although tuna vessels of other nations, 
France and Spain, for example, fish in the 
eastern tropical Atlantic most of the year, 
the American fleet has fished there only dur- 
ing summer and fall (Table 3). The season 
for the American fleet is dictated largely by 
events in the eastern tropical Pacific. Most 
boats of the American fleet are based in 
California. They fish the eastern tropical 
Pacific from January until the yellowfin tuna 
catch quota is reached (Joseph, 1970), Since 
the catchrates inthe eastern tropical Pacific 
are high, there has not been any incentive for 
the American boats to fish the more distant 
fishing grounds in the Atlantic before the 
close of the yellowfin season in the eastern 
Pacific. 


The peak season (1967-71) for the Ameri- 
can fleet has been August to November 
(Table 3), Peak season (1969-71) for the FIS 
fleet (baitboats and seiners) that fish year 
round has been summer and fall (Tables 4 
and 5). Therefore, it appears that the Ameri- 
can fleet is fishing during the period when 
yellowfin and skipjack tunas are most avail- 
able in the areas presently being fished. 


FISHING AREAS & CATCH RATES 


The catch and catch rate for 1967-71 by 
5°x 5° areas for the American fleet are 
shownin Figure 4, The distribution of catches 
indicates that yellowfin and skipjack tunas 
are caught close inshore; most of the catch 
is made in the Gulf of Guinea. In 1971, a 
substantial amount of skipjack tuna also was 
caught off Angola, That was the first year in 
which the American fleet fished heavily 
(about 711 day's fishing) off Angola (south of 
10° S); all its effort was concentrated in 
September and October. The results, there- 
fore, cannot be judged at this time as typical 
for areas off Angola. 


The catch rates for 5° x 5° areas range 
from 0-34 metric tons/day's fishing for yel- 
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lowfin tuna and 0-39 metric tons/day's fish- 
ing for skipjack tuna, The higher rates gen- 
erally are associated with areas of low fishing 
effort. However, for some areas, such as off 
Angola in 1971 and off the Ivory Coast in 1969, 
the catch rate was high even when the fishing 
effort was high. 


Discussion 


There is some evidence --decreasing catch 
perunit of effort with increase in effort, and 
smaller average sizes of fish in the catch-- 
that suggests that the total catch of yellowfin 
tuna from the eastern tropical Atlantic would 
not increase appreciably if fishing effort is 
increased within the areas presently fished 
by each type of vessel (Anonymous, 1972). 
However, if the distribution of yellowfin tuna 
in the Atlantic is similar to that in the Pa- 
cific, the catch might presumably increase 
if the surface fishery (baitboats and seiners) 
is extended farther offshore into areas pres- 
ently fished only by longliners. 


From the point of fishing strategy of the 
American fleet, the question might be raised 
whether extending the fishing season would 
result is anappreciable increase inthe fleet's 
catch and catch rate. Results for the FIS 
fleet suggest that this is possible (Tables 4 
and 5). Most of the French catch of yellow- 
fin and skipjack tunas are made during June 
to January, and the catch rates are relative- 
ly high (Table 6). On the other hand, the 
American catch and effort are concentrated 
in August to November. Thus, if the Ameri- 
can fleet extends its fishing season into De- 
cember and January, the fleet's total catch 
and catch rate probably would be increased. 
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HOW SOME POLLUTANTS AFFECT EMBRYOS & LARVAE 
OF AMERICAN OYSTER & HARD-SHELL CLAM 


Anthony Calabrese 


This article reports the effects of detergents, pH, and 
pesticides on development of embryos and survival and growth 
of larvae of the American oyster and hard-shell clam. Although 
LAS detergents are more readily biodegraded than ABS deter- 
gents, results indicate that the former are at least as toxic to 
oyster larvae as ABS compounds. For successful recruitment 
of clams and oysters, the pH of estuarine waters must not fall 
below7.00 forclams or 6.75for oysters. Neither species could 
reproduce successfully in waters where the pH remained appre- 
ciably above 9.00. Most of the pesticides tested affected em- 
bryonic development more than survival or growth of larvae. 
Some, however, drastically reduced growth of larvae at con- 
centrations that had relatively little effect on embryonic devel- 





opment, 


The effects of pollutants on mollusks and 
onthe survival and growth of their larvae are 
of interest to biologists and of considerable 
importance to shellfish producers. Since 
several of the most important commercial 
species are essentially inhabitants of the 
shallow waters of bays andestuaries, almost 
all grounds used for cultivation of shellfish 
are frequently subjected toboth domestic and 
industrial pollutants. Scientists at the NMFS 
Milford (Conn.) laboratory have studied the 
effects of various pollutants on development 
of embryos and survivaland growth of larvae 
of the American oyster, Crassostrea vir- 
ginica, and the hard-shell clam, Mercenaria 
mercenaria. The effects of detergents, pH, 
and pesticides were especially studied. 


METHODS 


In all these experiments, a standard pro- 
cedure for determining the effects of pollut- 
ants was used. To determine the effects of 
various pollutant concentrations on the de- 
velopment of bivalve embryos into normal, 
straight-hinge larvae, about 13,000 embryos 
were placed into each of a series of 1-liter 
beakers. To determine the effects of the 
same conditions on survival and growth of 
larvae, usually 8,000 to12,000 larvae reared’ 


to the 48-hour straight-hinge stage under 
normal conditions were placed into 1-liter 
beakers. Duplicate cultures were maintained 
at each concentration of the pollutant, and 
two cultures were left untreated as controls. 
The beaker cultures with larvae were changed 
every second day for 10 to 12 days to elim- 
inate metabolic waste products, and the ex- 
perimental conditions were reestablished. 
Supplemental food was added daily and, in 
some experiments, 50 mg/1 of Sulmet were 
added to each culture every second day to 
minimize mortality due to factors other than 
toxicity of the pollutant. 


The effects of the pollutants on embryonic 
development were determined by taking a 
4/250 ml aliquot of the total sample after 48 
hours. The number of embryos developing 
normally was counted and the results ex- 
pressed as a percentage of the number de- 
veloping in the controls. To determine 
percentage of survival and increase in size 
of larvae, the cultures were sampled quanti- 
tatively in a manner similar to the experi- 
ments withembryos. Survival was expressed 
as a percentage of survival in the controls, 
and increase in size was determined as a 
percentage of the increase in mean length of 
larvae in the control cultures. 








The author is with NMFS Biological Laboratory, Milford, Connecticut, 
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DETERGENT STUDIES 


An industry-wide conversion from the alkyl 
benzene sulfonate (ABS) type detergents, 
whichare only very slowly degraded by bac- 
terial action, to the biodegradable linear 
alkylate sulfonate (LAS) type detergents was 
completed on June 30, 1965. Since these de- 
tergents are almost completely degraded in 
an efficient sewage -treatment plant, most of 
the detergent will occur in the effluent as 
degradation products, rather than as active 
detergent. 


A study of detergents determined the tox- 
icity to oyster embryos and larvae of a ref- 
erence sample of undegraded LAS and a 
commercial liquid biodegradable detergent (1). 
The sample of LAS contained 60.8% active 
LAS; the liquid detergent was of unknown 
composition. Test concentrations were from 
0.0025 to 2.5mg/1. For tests of degradation 
products of LAS, effluents were obtained 
from the U.S. Testing Company in which 
almost 100% of the 20.0 mg/1 of added LAS 
had been degraded. Control effluent that 
contained no detergent degradation products 
was also used. Liter cultures were set up 
witheffluent containing degradation products 
equivalent to original LAS concentrations of 
0.1, 0.2, 2.0, 3.0, 4.0, and 5.0 mg/1. This 
meant that it was necessary to add 5, 10, 100, 
150, 200, and 250 ml of effluent, respective - 
ly. Another series of cultures was set up 
with equivalent volumes of effluent that con- 
tained no detergent degradation products to 
determine whether the degraded products of 
the detergents of the effluent affected the 
embryos and lar'vae. 


Oyster embryos had a very low tolerance 
to active LAS detergents (Table 1). A con- 
centration of 0.10 mg/1 permitted only 64% 
of the embryos to develop and many of them 
were abnormal either in shape or size. De- 
velopment of 47% was reached at 0.50 mg/1 
of ABS, which was 54.8% active (2). It would 
appear that LASis somewhat more toxic than 
ABS while inthe active state. In experiments 
with the commercial liquid biodegradable 
detergent, oyster embryos tolerated a con- 
centrationup to0.25mg/1 of the gross prod- 
uct. The percentage of active LAS in this 
product was not known; therefore, it is quite 
probable that its lower toxicity was the re- 
sult of a lower concentration of active LAS. 
Embryos developed at a concentration as 


high as 1.0 mg/l using the similar brand 
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product with an ABS base; again this indi- 
cated that LAS is somewhat more toxic than 
ABS while in its active state. 


The sewage-treatment effluent, both with 
and without degraded LAS, had about the same 
toxicity. Even though a comparatively high 
percentage of embryos developed at a con- 
centration of 5.0 mg/ 1, many larvae were 
abnormal. Cultures treated with active LAS 
were compared with those treated with sew- 
age effluent containing either no LAS or de- 
graded LAS. It was apparent that the LAS 
had lost most ofits toxicity through degrada- 
tion treatment. Any remaining toxicity of 
the LAS or its degraded products was marked 
by the toxicity of the effluent itself. 


Oyster larvae were somewhat more toler- 
ant to bothstandard LAS and thecommercial 
product than the embryos (Table 2). A sig- 
nificant reduction in survival of larvae occur- 
red at concentrations of 0.5 to 1.0 mg/1 for 
the LAS and between 1.0 to 2.5 mg/1 for the 
commercial product. Although the percent- 
age survival of larvae inthe control cultures 
was somewhat greater than in cultures re- 
ceiving the effluent, with or without degraded 
LAS, it required a degradation product con- 
centration equivalent to 4.0 mg/1 of the un- 
degraded LAS before a drastic reduction in 
survival occurred. The similarity of results 
of effluent with and without detergent degra- 
dation products suggested that the toxicity 
was primarily that of the effluent itself. 


As indicated by the percentage of increase 
in mean length, growth of oyster larvae was 
normal at LAS concentrations of 0.0025 to 
0.25 mg/1, but showed a very sharp break 
between 0.25 mg/1 and 0.5 mg/1 of active 
LAS (Table 3). The liquid detergent was 
somewhat less toxic, but a decline in growth 
of larvae occurred between detergent con- 
centrations of 1.0 and 2.5 mg/1. It should 
be remembered, however, that the percent- 
age of active LAS in this commercial deter- 
gent was not available, and the lesser toxic- 
ity probably was due toa lower concentra- 
tion of active LAS. Approximately normal 
growth of larvae was achieved at concentra- 
tions up to 2.0 mg/1 in both the control 
sewage effluent and that containing degraded 
LAS. Slight growth did occur at a degrada- 
tion product concentration equivalent to 
4.0 mg/1 of undegraded LAS in the cultures 
receiving effluent with degraded LAS. 
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We found that effluent containing LAS 
degradation products equivalent 20.0 mg/1 of 
LAS is little, if any, more toxic to oyster 
embryos and larvae than an equal volume of 
effluent containing no such degradation prod- 
ucts. From these experiments it seems ap- 
parent that, if sewage-treatment plants are 
effective, it would be necessary to introduce 
enough effluent to constitute 15% or more of 
the total volume of a body of water to affect 
the development, survival, and growth of 
oyster larvae seriously. In most areas, this 
is probably a higher concentration of effluent 
than would normally be present. But in some 
areas, where sewage effluent approaches 15% 
of the total volume of the body of water it 
enters, it could be expected to affect recruit- 
ment of oysters. 


pH STUDIES 


The tidal estuarine waters that form the 
principal habitat of most commercial mol- 
lusks is one of the most complex environ- 
ments in nature. Yet of the various inter- 
acting biological, physical, and chemical 
factors affecting commercial mollusks, pH 
has received less attention thanany other 
major factor. While the pH of the open ocean 
usually ranges from 7.5 to 8.5, the pH in 
tidepools, bays, and estuaries may decrease 
to 7.0 or lower due to dilution, HoS produc- 
tion, and pollution(3). Since clam and oyster 
larvae must, at times, encounter a wide 
range of pH in their natural habitat, it is 
possible that success or failure of recruit- 
ment of these mollusks in some areas may 
be determined by variations in pH. With 
this in mind, a study was initiated to deter - 
mine the effect of pH on embryos and larvae 
of clams and oysters (4). 


The experimental setup was described be- 
fore, but in this case the pH levels in the 
beaker cultures were adjusted from 6.0 to 
9.5 by the addition of HCl or NaOH. 


There was no significant decrease in the 
number of clam embryos developing normally 
within the pH range from 7.0 to 8.75 or of 
oyster embryos from pH6.75 to8.75 (Fig. 1). 
The number of bothclam and oyster embryos 
developing normally at pH 9.0 was greatly 
reduced, and at pH 9.25 to 9.5 there was vir- 
tually nodevelopment. Clamembryos appar - 
ently were not able to tolerate as low apH 
as did oyster embryos: at pH 6.75, more 
thanthree times as many oyster embryos as 
clam embryos developed normally. 


Bothclar and oyster larvae showed about 
normal survival throughout the pH range from 
6.25 to8.75 (Fig. 2). Oyster larvae, however, 
were somewhat more tolerant of low pH levels 
than clam larvae. At pH 6.0, for example, 
21.5% of the oyster larvae survived, but none 
of the clam larvae. At pH 9.0, some larvae 
lived for a few days and showed some growth, 
although eventually more than 50% died; at 
9.25 and higher, there was no survival of 
either species. 


The pH range for normal growth of clam 
larvae was 6.75 to 8.50 and for oyster larvae 
6.75 to 8.75 (Fig. 3). The pH range for nor- 
mal growth was, therefore, slightly narrower 
than that for normal survival. The rate of 
growth of clam larvae was most rapid at pH 
7.5 to 8.0, while oyster larvae grew most 
rapidly at pH 8.25 to 8.5. Although oyster 
embryos and larvae survive at lower pH lev- 
els than clam embryos and lervae, the op- 
timum pH for growth of oyster larvae is 
somewhat higher than the optimum for clam 
larvae. The rate of growthdecreased rapidly 
below 6.75 and above pH 8.75 for both clams 
and oysters. 


It should be emphasized that clam larvae 
can survive at pH 6.25, which is lower than 
the pH 7.0 at which clam embryos develop 
normally; but at pH levels below 7.0 failure 
of clam embryos to develop normally would 
be the factor that would limit recruitment of 
this species(Fig. 4). The percentage of clam 
embryos developing normally, larval survi- 
val, andincrease in mean length all decrease 
precipitously at about pH 9.0; these three 
factors would limit recruitment of this 
species. 


Oyster larvae, like clam larvae, can sur- 
vive at lower pH levels than those at which 
embryos can develop. At pH 6.25, there was 
a sharp increase in the survival of oyster 
larvae and only a negligible increase in de- 
velopment of oyster embryos (Fig. 5). 


In experiments with adult oysters (5), it 
was concluded that the minimum and maxi- 
mum pH levels at which they would spawn 
are 6.0 and 10.0, respectively. The percent- 
age of oysters that spawned at pH 6.0 and 
10.0 was considerably lower thanthe percent- 
age that spawned at the normal pH (7.8) of 
laboratory sea water. In all tests, male 
oysters spawned more readily than females, 


TABLE 1. 
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Percentage of oyster eggs developing to straight-hinge larvae in 
various concentrations of LAS detergent and sewage effluent /after (1)/. 
Effluent Effluent? 
Liquid with without Volume 
Concentration biodegradable“ degraded degraded of effluent 
(mg/1) Las! detergent LAS LAS (m1/1) 
0.0 100 100 100 100 0 
(Controls) (Controls) 
0.0025 92 99 - - - 
0.005 88 108 - - < 
0.010 85 108 - - - 
0.025 66 118 - - ~ 
0.05 514 115 - - : 
0.10 644 68 . ‘a ‘ 
0.20 - - 127 78 10 
0.25 0 63 - - ? 
0.50 0 14 - - - 
1.00 0 0 - - - 
2.00 ~ - 97 109 100 
2. 50 0 0 - - - 
3.00 - - - - < 
4.00 - - - - « 
5. 00 0 0 994 664 250 
10.00 0 0 - - ° 





1 Concentrations listed are of active LAS; gross product contained 60.8% active LAS 


2 Concentrations listed are of gross product; percentage of active LAS unknown 


3 values listed based on single experiment 


Many larvae in these cultures abnormal in size or shape, or both 
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TABLE 2. Percentage of oyster larvae surviving in various concentrations of 
LAS detergent and sewage effluent /after (1)/. 








Effluent Effluent? 
Liquid with without Volume 
Concentration biodegradable“ degraded degraded of effluent 
(mg/1) LAs! detergent LAS LAS (m1/1) 
0.0 100 100 100 100 0 
(Controls) (Controls) 
0.0025 76 96 - - 2 
0.005 106 88 ~ - - 
0.010 93 102 - - - 
0.025 71 104 - ~ - 
0.05 96 84 - - S 
0.10 104 120 78 ~ 5 
0.20 - - 76 75 10 
0.25 95 95 - - é 
0.50 63 82 - - é 
1.00 0 87 - - es 
2.00 - - 69 103 100 
2.50 0 42 - - - 
3.00 ~ ~ 63 - 150 
4.00 - ~ 35 - 200 
5.00 0 0 10 19 250 
10.00 0 0 ~ - é 





1 Concentrations listed are of active LAS; gross product contained 60.8% active LAS 
2 Concentrations listed are of gross product; percentage of active LAS unknown 


3 Values listed based on single experiment 
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TABLE 3. Percentage increase in mean length of oyster larvae reared in 
various concentrations of LAS detergent and sewage effluent /after (1)/. 








Effluent Effluent? 
Liquid with without Volume 
Concentration biodegradable degraded degraded of effluent 
(mg/1) LAs! detergent LAS LAS (ml/1) 
0.0 100 100 100 100 0 
(Controls) (Controls) 
0.0025 96 100 - “ = 
0.005 97 101 - - « 
0.010 98 101 - - - 
0.025 106 100 - - . 
0.05 94 102 - - “ 
0.10 96 103 111 - 5 
0.20 - - 105 92 10 
0.25 88 101 - - - 
0.50 31 103 - “ 
1.00 Dead 100 - * a 
2.00 - . 85 71 100 
2.50 Dead 44 - - » 
3.00 - - 55 - 150 
4.00 - - 32 - 200 
5.00 Dead Dead -4 -4 250 
10. 00 Dead Dead - - “ 





1 Concentrations listed are of active LAS; gross product contained 60.8% active LAS 


2 Concentrations listed are of gross product; percentage of active LAS unknown 


3 values listed based on single experiment 


4 Number surviving too small for accurate determination of mean length 
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Fig. 1 - Percentage of clam and oyster eggs that de- 
veloped into normal straight-hinge at different pH 
levels, expressed as a percentage of the number 
developing into normal larvae in control cultures 


[after (4)/. 
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Fig. 2 - Percentage of clam and oyster larvae that 
survived at different pH levels, expressed as a 
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Fig. 3 - Increase in mean length of clam and oyster 
larvae at different pH levels, expressed as a per- 
centage of the increase in mean length of larvae in 
control culture /after (4)/. 
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Fig. 5 - The pH tolerance of oyster embryos and 
larvae, as indicated by percentage of eggs that de- 
veloped normally, survival of larvae, and increase 


in mean length of larvae. /after (4)/. 


els. Moreover, neither species could repro- 
duce successfully in waters where the pH 
remained appreciably above 9.0. Laboratory 
experiments have shownthat high concentra- 
tions of siltcan lower the pH of sea water to 
6.4 or below the lower limit for normal em- 


and at pH 6.0 it was most difficult to induce 
females to spawn. Also, eggs and sperm re- 
leased at pH 6.0 and 10.0 lost their viability 
within 2 to 4 hours. 


It can be concluded that the PH of the tidal 





estuarine waters that form the principal hab- 
itat of the hard-shell clam and American 
oyster must not fall below pH 7.0 for clams 
or pH6.75 for oysters, eventhough the larvae 
of both species can survive at lower pH lev- 


bryonic development of clams and oysters. 
It is apparent, therefore, that heavy siltation, 
or any pollution that can change the pH of 
tidal estuarine waters, could cause failure 
of recruitment of these clams and oysters. 


PESTICIDE STUDIES 


Fifty -twocompounds were tested for their 
effects on embryos and larvae of the hard- 
shell clam and the American oyster, using 
the procedures described above (6,7). The 
pesticides included 17 insecticides, 12 herbi- 
cides, 1 nematocide, 4 solvents, and 18 mis- 
cellaneous bactericides, fungicides, and 
algicides. 


Most of the compounds affected embryonic 
development more than survival or growth 
of larvae. Some, however, drastically re- 
duced growth of larvae at concentrations that 
had relatively little effect om embryonic de- 
velopment. Withineach group of compounds, 
there were great differences intoxicity to bi- 
valve larvae. DDT, for example, at 0.05 ppm 
caused over 90% mortality of oyster larvae 
and almost completely prevented growth, 
whereas growth of clam larvae in 5.0 ppm 
of lindane was faster than that of larvae in 
control cultures. 


The highest concentration of any pesticide 
that can be considered "safe" in waters in 
which valuable species of bibalves reproduce 
will be the highest concentration that has no 
appreciable effect on: 1) survival of develop- 
ingembryos (from fertilizedegg to 2-day-old 
veliger larvae), or 2) on the growth and sur- 
vival of the fully formed veliger larvae (from 
2-day-old feeding larvae to2-week-old meta- 
morphosing larvae). For the pesticide to be 
considered safe" inthe natural environment, 
it would also be necessary to determine the 
concentrations tolerated by the adult bivalve 
spawning stock and by the organisms that 
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serve as foods for both larval and adult 
bivalves. 


A distinction is made between developing 
embryos and the fully formed larvae because, 
quite often, the tolerance of these two pelagic 
stagesto a giventoxicantis markedly differ- 
ent. Moreover, growth of the fully developed 
larvae may be drastically retarded at con- 
centrations of toxicant toolowto cause direct 
mortality of either embryonic or larval 
stages. Such a retardation of growth, how- 
ever, would serve to prolong the pelagic life 
of the larvae and, thus, increase the chance 
for loss through predation, disease, and 
dispersion. 


An attempt was made to point out the 
possible effects that pollution may have on 
the embryos and larvae of some commercially 
important mollusks. From the information 
given one can deduce that in some cases it 
would require such high concentrations of a 
particular pollutant to affect bivalve larvae 
seriously in large bays and estuaries so that 
pollution may notbe aserious problem, How- 
ever, this may be misleading because, depend- 
ing onthe hydrography of a particular body of 
water, a pollutant may remain localized and, 
therefore, concentrated. This would then be 
a serious problem. In cases of other pollu- 
tants, such as DDT, only a small amount in 
an area will affect recruitment of bivalves. 
A problem that also would have to be con- 
sidered is the effect of a combination of 
pollutants in an area; the interaction of a 
combination of pollutants may enhance the 
toxicity of any one particular -pollutant to 
bivalves. 
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Fig. 1 - Juvenile menhaden injured by predators. Fish A is normal. 








EFFECT OF PREDATORS ON JUVENILE MENHADEN 
IN CLEAR & TURBID ESTUARIES 


Richard L. Kroger and James F. Guthrie 


Little is known about the effects of preda- 
tion on juvenile menhaden during their 6 to 9 
months of estuarine life (Reintjes and 
Pacheco, 1966). Numerous published reports 
have described the occurrence of juvenile 
menhaden in stomach samples of other spe- 
cies (Reintjes, Christmas and Collins, 1960). 
No studies have mentioned scarring rates in 
populations of juvenile menhaden from dif- 
ferent-type estuaries, or the kind of injuries 
incurred by juveniles that escape after being 
bitten by predators. 


A sample of 682 juvenile Gulf menhaden, 
Brevoortia patronus (mean fork length 
62 mm), a spotted sea trout, Cynoscion 
nebulosus, and a blue runner, Caranx crysos, 
were collected in Steinhatchee River, Florida, 
on July 13, 1971, with a cast net. We ex- 
amined the menhaden immediately and de- 
termined that 19% had been injured by 
predators. Injuries ranged from single tooth 
slashes to missing fins and chunks of flesh 
(Figure 1). It can be assumed that most 
injuries occurred recently if rapid regener - 
ation and healing obscures injuries in this 
river, as observed for fin-clipped and tagged 
juvenile menhaden in other estuaries and in 
the laboratory (Kroger and Dryfoos, 1972), 
or if injured menhaden in schools are preyed 
upon at a greater rate than noninjured men- 
haden (Gunter and Ward, 1961). 


Most injuries were probably caused by 
trout and other sight-feeding predatory fish, 
such as blue runners (Simmons and Breuer, 
1950 and Reintjes, 1969). We saw these spe- 
cies make 20 predatory attacks in 1 hour on 
menhaden schools at the surface in a small 
cove. Water clarity, as indicated by secchi 
disk readings, registered greater than 
100 cm (the length of our secchi stick). We 
consider this very clear and ideal for sight- 
feeding predators. 


Predators Reduce Schools 


Observations by fishermen and rate of 
scarring suggest that the number of juveniles 
in Steinhatchee River decreases steadily as 
a result of predation. Fishermenwho live by 
the river reported that schools of juvenile 
menhaden are usually 20 to 30 feet in diam- 
eter in April. But, by July of each year, the 
schools which are about the same in number 
are reduced by the abundant predator popula- 
tiontothe 5- to 10-feet-diameter schools we 
saw. These observations are supported by 
calculations--based on the fact that 19% of 
the fish were injured, and the assumption that 
one of 10 bitten juveniles survives. These 
indicate that our sample of 682 fish was the 
remains of an original group of 1,852 juve- 
niles (682 x .19 +.1 + 552 = 1852). This esti- 
mate should be greater if scars disappear, 
or if rate of predation increases on injured 
menhaden, 


The precise number of injured juvenile 
menhadeninsamplesfrom other clear-water 
and turbid estuaries was not obtained because 
we did not immediately examine each fish 
when fresh. After the samples were pre- 
served, only major injuries were discernible. 
Based on field calculations, however, we 
know that at least 10% of the juvenile Atlantic 
menhaden, B, tyrannus, were injured in sam- 
ples collected from two Rhode Island and 
Massachusetts clear-water estuaries in 
1969-71. Water clarity in these estuaries 
was such that the bottom was visible in over 
2m of water. Typical abundant predatory 
fish captured in the haul seine with the in- 
jured menhaden, and whose stomachs con- 
tained menhaden, included chub mackerel, 
Scomber colias, and bluefish, Pomatomus 
saltatrix. Other probable menhaden preda- 
tors were caught, but their stomachs were 
not examined; these included crevalle jack, 
Caranx hippos, and northern sennet, Sphyraena 
borealis. 





Mr. Kroger is Fishery Biologist and Mr. Guthrie is Fisheries Technician, National Marine Fisheries Service, Atlantic Estuarine Fisher- 


ies Center, Beaufort, North Carolina 28516. 
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Contrast of Turbid Estuaries 


In contrast, while capturing juvenile men- 
haden for tagging and yearly abundance stud- 
ies from 1956 to 1971 onthe Atlantic and 
Gulf coasts, we have never observed more 
than one or two injured juvenile menhaden in 
any of several thousand samples collected in 
over 50 turbid estuaries where secchi read- 
ings ranged from 10 to 50 cm. Stomachs of 
ladyfish,Elops saurus,capturedinthese sam - 
ples have been examined and shown to con- 
tain a high percentage of juvenile menhaden 
(Sekavec, 1971). The only other typical 
predatory fish captured with the juveniles in 
these turbid estuaries, and which stomach 
analysis showed they fed on menhaden, in- 
cluded longnose and alligator gars, Lepisos- 
teus osseus and L. spatula, These turbid- 
water predators usually were absent from 


the samples, or were present only in small 
numbers. 


The high rate of scarring we observed in 
populations of juvenile menhaden in clear 
water, relative to turbid water, indicates 
either a different rate of escapement when 
juveniles are bitten by the resident preda- 
tors--or a different rate of predation on the 
juveniles in the twotypes of estuaries. We 
believe the great amount of scarring indi- 
cates a higher rate of predation on the men- 
haden. In our opinion, abundant predators 
severely reduce the number of juvenile men- 
hadenin some clear-water estuaries, whereas 
in turbid estuaries rates of predation on 
menhaden are much lower (Kroger and 
Guthrie, 1973). Additional studies of the in- 
teraction of menhaden and predator popula- 
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JAPAN 


1971 MARINE FISHERIES CATCH 
SET RECORD 


The Japanese catch in marine fisheries 
during January-December 1971 reached a 
record 9,135,000 metric tons, up 538,000 tons, 
or 6%, over 1970. This was reported by the 
Statistics and Survey Division, Ministry of 
Agriculture and Forestry. 


The predominant catches were Alaska poll- 
ock, 2.7 million tons, and Pacific mackerel, 
1.25 million tons; both species combined were 
40% of total. Other substantial increases over 
1970 were sardine, sandlance, saury, salmon, 
bluefin tuna, and albacore; decreases were 
notably large for squid and skipjack, among 
others. ('Suisan Tsushin', Oct. 21, 1972.) 


* * % 


GOVERNMENT'S NEW TRADE CONTROL 
AFFECTS FISHERY EXPORTS 


To meet the problems that may result 
from yen revaluation, the Japanese Govern- 
ment has adopted an ordinance controlling 
exports. The Ministry of International Trade 
and Industry (MITI) began to implement the 
ordinance on Dec. 7, 1972. 


Products subject to export control include 
those that exceeded US$100 million during 
August 1971-July 1972. Fresh and frozen 
fishery exports totaled about $120 million. 
Coming under control are 18 fish species. 
These include tuna (skipjack, albacore, yel- 
lowfin, bluefin, and others), swordfish fillets 
and steaks, sailfish, sea bream, yellowtail, 
Pacific mackerel, saury, salmon, shark, 
rainbow trout and goldfish, and others. The 
export ceiling(in value) for each species has 
been set at the value exported during August 
1971-July 1972, plus 52.6%; exports over 
that will be prohibited. 


e 


Industry Fears Controls 


The fishing industry fears trade control 
willseriously affect exports. On Nov. 9, 
1972, 10 major groups petitioned the Fisher- 
ies Agency, MITI, and other agencies to ex- 
emptfishery products. They said the restric- 
tion would be very bad for exports of frozen 
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Greenland turbot and Alaska pollock fillets; 
these recorded rapid gains only recently. 
("Nihon Suisan Shimbun', Nov 13; 'Suisan 
Keizai Shimbun’, Nov. 3, 1972.) 


* KOK 


WILL SEVERED JAPAN-TAIWAN DIPLO- 
MATIC TIES AFFECT FISHING INDUSTRY ? 


The resumption of diplomatic relations be- 
tween Japan and China opens an era of friend- 
ship--political, economic, and cultural. Be- 
fore, Sino-Japanese trade was conducted 
privately on a limited scale; now it will be 
greatly expanded. However, this development 
has cut the close friendly ties between Japan 
and Taiwan and ended the bilateral trade 
agreement. Taiwan trades heavily with Japan. 
Either she may take economic reprisals 
against Japanand promote greater trade with 
other nations, or she may continue exports to 
Japan on a private basis but reduce imports. 


Japan-Taiwan Fishery Links 


In the fisheries, unlike other industries, 
Japan's ties with Taiwan have been closer in 
technical cooperation than in investments. 
Cooperation produced a vigorous trade. In 
1971, Japanese fishery exports to Taiwan 
reached 22,870 metric tons worth 2 billion yen 
(US$6.67 million); imports recorded 29,000 
tons worth 13.3 billion yen ($44.3 million ). 
Exports to Taiwan are mainly fish oil, canned 
fish, and salted, dried, or smoked products; 
imports are mostly live young eels for cul- 
ture, shrimp, and tuna. 


The fishery trade has continued favorably, 
particularlyfor Taiwan. If it is halted or re- 
duced, Taiwan's economy would be hurt. The 
outlook for the fishery tradeis that it will be 
reduced. 


Fishing Safety Involved 


The termination of diplomatic relations 
presents a problem involving safe operation 
of Japanese vessels fishing off Taiwan and 
the nearby islands claimed by it, such as 
Senkaku Island. One vessel was seized re- 
cently by Taiwanese authorities. Similar 
seizures can be expected, particularly if 
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JAPAN (Contd.): 


Taiwan extends its territorial sea limits from 
the present 3 miles. ('Suisan Keizai Shimbun’, 
Oct. 10, 1972.) 


* eX 


TUNA FEDERATION LAUNCHES 
MEDICAL AND SUPPLY SHIP 


A 2,990-gross-ton medical and supply 
ship,'Japan Tuna', was launched Oct. 21, 1972. 
It was ordered by the Federation of Japan 
Tuna Fisheries Cooperative Associations 
(NIKKATSUREN). It will be used to provide 
medical service, fuel, and provisions to about 
200 members vessels longlining in the eastern 
Pacific. (Note: In Japan, the eastern Pacific 
generally includes the area east of 130°W. 
longitude, which runs near the Marquesas 
Island.) 


Medical Facilities 


The 'Japan Tuna! will cost400 million yen 
(US$1.3 million), including a 30-million-yen 
($100,000) government subsidy for medical 
facilities: separate rooms for examination, 
X-ray, and surgery. 


NIKKATSUREN, which began high-seas 
refueling in 1963, previously used chartered 
tankers for that service. (‘Suisan Keizai 
Shimbun', Oct. 25, 1972.) 


* * 


FISHERY TEAM TO SURVEY ALASKA 
IN SUMMER 1973 


Japan will send a fishery team to Alaska 
in July or August 1973 to survey the coastal 
resources. The project results from a pro- 
posal for a joint survey reportedly agreed to 
by Governor Egan and a visiting Japanese 
economic mission. 


The Japanese will present their proposal 
to Alaska. Under study is a plan to send 10 
men to survey primarily kelp, abalone, and 
sea-urchin resources jointly with Alaskans. 
The Alaskans hope the survey wili contribute 
to the state's economic growth. ('Suisan 
Keizai Shimbun', Nov. 8, 1972.) 


TATYO IS BUILDING COLD 
STORAGE IN CUBA 


Taiyo Gyogyo is building a 10,000-ton- 
capacity cold storage at Santiago de Cuba for 
the Fisheries Ministry. Cost is 1 billion yen 
(US$3.3 million). Construction was begun 
in September 1971 and is scheduledfor com- 
petion in mid-December 1972. It is being 
handled through Ataka Industries. Cuba's 
operation of the cold storage will result in 
greater fish trade with Taiyo, which already 
is buying shrimp. 


Taiyo is planning to build another 10,000- 
ton cold storage for the Construction Ministry 
for vegetables and bananas; it is negotiating 
to build a third plant. 


The firm also is reported to have been 
approached by the Cuban Government to con- 
struct a canning plant and ashipyard capable 
of building 1,000-2,000-ton ships. ( 'Suisan 
Keizai Shimbun', Nov. 11, 1972.) 


%* OK OK 


MORE SHRIMP TRAWLERS 
APPROVED FOR GUIANAS 


In late October 1972, the Fisheries Agency 
tentatively approved the entry of 52 more 
vessels into the shrimp fishery off the 
Guianas. At present, seven firms are oper- 
ating 70 shrimp trawlers there out of George- 
town (Guyana), Paramaribo (Surinam), and 
Port of Spain (Trinidad). 


Of the 52 vessels, 21 will be licensed for 
operation by the 7 shrimping firms; these 
firms are building a 500-ton-capacity cold 
storage in Paramaribo jointly with local in- 
terests. Thirty-one will be licensed to vessel 
owners forced out of the North Pacific salmon 
fishery, Isei (East China Sea) trawl fishery, 
and the sea bream longline fishery off New 
aT" ('Suisan Keizai Shimbun', Nov. 14, 
1972. 


KRILL FISHING EXPEDITION 
TO ANTARCTIC OCEAN 


The 'Chiyoda Maru! (2,000 gross tons) 
departed Tokyo Oct. 27, 1972, on akrill fish- 
ing expedition to the Antarctic Ocean. It was 
chartered by the semigovernment Marine 
Fishery Resource Development Center. 


JAPAN (Contd.): 


The vessel was scheduled to operate for 
about two months in the regionfrom the pack- 
ice line to the Weddell Sea. Production target 
was 1,000 tons: 800 tons would be frozen 
fresh, 200 tons would be cooked and frozen. 
Also, krill extracts would be produced exper- 
imentally. 


Itinerary 


Enroute, the vessel was slated to call at 
Valpariso, Chile, December 2-3, 1972, and 
will commence operations on December 11 
near 559S, latitude and 60°W. longitude. Op- 
erations will end Feb. 9, 1973. Return to 
Japanis scheduled for March 19 with a stop- 
over at Durban, South Africa, on Feb. 15, 
1973. Gear used include 3-4 meter "waku- 
ami" (framed nets), fish pump, seine net, and 
attractant lights. 


The Japanese previously had conducted 
three experimental krill fishing trips to the 
Antarctic. The Soviets are said tohave taken 
about 2,300tons in 1971. An FAO study esti- 
mates krill abundance at 300-500 million tons. 
('Suisan Keizai Shimbun!', Oct. 30, 'Minato 
Shimbun', Oct. 26, 1972.) 


* * 
BUY TUNA FROM THE PHILIPPINES 


The Japanese refrigerated carrier 'Fili- 
pina Maru! (350 gross tons) returned recently 
to Yaizu with 45 metric tons of yellowfin and 
bigeye bought from Filipino fishermen. The 
vessel was sent to the Philippines in July this 
year. Its crew spent 3 months buying tuna 
from natives fishing in 3-5-man canoes in the 
Sula Sea from bases in southern Mindanao 
Island and Zamboanga. 


Cash to Fishermen's Agent 


Cash payment was made to the fishermen 
through a representative of the canoe opera- 
tors. Although some U.S, tuna packers and 
Japanese trading firms are said to be buying 
tuna from the Philippine canoe fishermen, 
this is the first time that a Japanese vessel 
has been sent there to buy tuna. The owners 
of the 'Filipina Maru' hope to continue this 
oa ('Suisan Keizai Shimbun’, Nov. 3, 
1972. 
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S. KOREA’S MARINE-PRODUCTS 
CANNING INDUSTRY GROWS 


S. Korea's canning industry is small but 
important to its economy. Between 1967 and 
1971, the value of all canned foodstuffs in- 
creased from US$7.2 million to $14.6 million. 
Exports of canned goods (primarily mush- 
rooms and oysters) increased in value from 
$1.1 million to $7.7 million. 


Production of canned marine products 
increased from 4,957 metric tons in 1967 to 
6,695 tons in 1970 and jumped to 23,703 tons 
in 1971. The Office of Fisheries said canned 
oyster production of 10,116 tons (landings 
were 54,000 tons), led this increase. Very 
few people eat canned oysters in S. Korea; 
practically the entire productionis exported. 
In 1971, these exports were worth $1.4 mil- 
lion ($140,000 in 1970, $36,000 in 1969); they 
accounted for 18% of value of canned -food 
exports and 75% of export of canned marine 
products. 


Smoked and Boiled Oysters 


The oyster exports were almost equally 
divided between smoked and boiled. The U.S., 
principal market, imported $1.3 million in 
1971; as of June 1972, the figure was $2 mil- 
lion. Saury, mackerel, squid, and other 
shellfish also are canned for export and 
domestic consumption. 


Bright Industry Future 


The canning industry expects a bright 
future. Raw materials, such as oysters, are 
readily available. Low labor costs and 
streamlined export procedures make the 
S. Korean products highly competitive. 
Therefore, exports of canned products are 
expected to increase rapidly in the next few 
years. 


The industry also expects to increase 
domestic trade. Until recently, canned foods 
were not popular. However, the rise ofa 
middle class has resulted in growing accept- 
ance of canned products. Domestic consump- 
tion decreased in 1971 due to apoor business 
year and increased export promotion. But 
industry leaders expect the domestic market 
to improve. (U.S, Embassy, Seoul, Sept. 20, 
1972.) 


———ee 








NICARAGUA OFFERS 
SOME INVESTMENT OPPORTUNITY 


Nicaragua has limited to 100 the number of 
shrimp boats licensed to fish on the Atlantic 
coast. This limit will be increased to 108 to 
accommodate eight already purchased boats. 
However, nofurther increases on the Atlantic 


are foreseen. 


Only 38 shrimp boats are operating on the 
Pacific Coast, though 103 are authorized. 
Another dozen boats might be accommodated 
on the Pacific side, the government says, but 
further growth would affect sound conserva- 


tion practice. 
Best Opportunities 


The best opportunities for new investment 
appear to lie inspecies other than shrimp and 
lobster. Finfish are almost entirely untapped. 
Except for the almost incidental catches by 
shrimpers, most other fishing is traditional 
rather than commercial, characterized by in- 
shore handlining from small boats. No studies 
have been made and little practical fishing 
done, so the quantities of fish available are 


still unknown. 


Oysters & Lobsters Good Bets 


Industry sources believe oysters and 
scallops also are good bets for investment 
and exploitation. Large beds of "midget" 
oysters are known and could be harvested 
immediately. However, dredging to spread 
the oyster beds and allow stunted oysters 
room to grow toa more marketable size prob- 
ably would be more profitable. The problem 
remains of satisfying U.S. Food and Drug 
Administration requirements for importing 


molluscan shellfish into the U.S. 
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Shrimp Catch Rising 


Nicaragua's shrimp catchis onthe upward 
swing of itsnormal cycle. It reached 4.3 mil- 
lion pounds for first-half 1972, compared to 
2.96 million pounds for first-half 1971. Over 
the next several years, both shrimp and lob- 
ster production should increase steadily. 
Three factors are involved in this projected 
growth: 1) more boats will be operating off 
Pacific coast; 2) in 1971, Nicaragua estab- 
lished protection for shrimp-breeding 
grounds in lagoons and river mouths of At- 
lantic coast by prohibiting all shrimping 
there. Finally, most Pacific shrimpers are 
working the shallow and medium depths that 
hold white shrimp. By adding larger-capacity 
winches, boats also will be able to fish for 
red shrimp at greater depths and increase 
total catch 20%. 


Lobster Trapping 


Lobster trapping should become more 
productive over the next several years. There 
is some concern that this easily overfished 
species might be damaged by unrestricted 
industry growth. This is along-term problem, 
and no restrictive legislation is being con- 
sidered. 


Unrestricted Exports to U.S. 


There are no restrictions affecting ex- 
ports to the U.S. On the contrary, due to 
growing demand and excellent prices, the 
U.S. will continue as Nicaragua's best mar- 
ket for seafood, especially shrimp and lob- 
ster. (U.S, Embassy, Managua, Sept. 25,1972.) 





85 

















































Senegal r se - 
\e Nouakchott 
Senegal 
t 
. c." MAURLTANLA 
3 « & @ Capital 
g = 
j .._. Boundary 
“ . Senegal River 
r ; ; oO 50 
f EO ee miles 
f fc A biel eel * 
Pry 
Saint Louis—># jas, - aes 
I" A 4 
F mt i il Ms 
f: Es. f 
| %, i 
SENEGAL Nt ) 
& Thies . iin” 
Da . Diourbel ¢ 
2 Ss 
-- Saloum River 7 
- . « Kaolack ° 
-Koungheul } 
es Per ee Tambacounda ? MALT 
Q £5 ge , 
s rope troveramal (Giese oe Nett ‘, 
gate a Sei 
y tid N 
? 
Y 3 
. Casamance River... ep ene : 
Cape Z ‘Ziguinchor ) . ) CE ai bs hf 
Roxo are . Y pS 2 
‘PORTUGUESE £ ie 
“ e! ey wo 
GULNEA 











alll Shrimp fishing grounds. 

















THE FISHERIES OF SENEGAL: 1971 


William B. Folsom & R. E. Neumann 


The Republic of Senegal, roughly 76,000 
square miles (about the size of South Dakota), 
lies onthe West African bulge. Its 300-mile 
Atlantic coastline marks its western border, 
while the Senegal River divides it from its 
northern neighbor, Mauritania. On the east, 
it is bordered by Mali; on the south by 
Guinea and Portuguese Guinea. The Gambia 
extends 200 miles along the banks of the 
Gambia River into the middle of Senegal. 


The 30,006 fishermen provide Senegal's 
3,840,000 population with roughly 30.6 pounds 
of seafood each year per person--Africa's 
foremost consumers of fish. Fisheries con- 
tribute about 3% of the Gross National Prod- 
uct (GNP), and 8 to 11% of total export earn- 
ings for 1967 and 1968, respectively. 


CATCH 


In 1971, the fishermen harvested 221,828 
metric tons of fishery products worth US$45 
million. This was a significant increase 
over the 1970 catch and value, and almost 
double the quantity and four times the value 
of the 1960 catch. In 1960 this French- 
speaking country gained its independence. 


Complete information on the 1971 catch, 
by species, is not yet available. However, 
preliminary information indicates that 43,000 
tons of sardinella, 15,900 tons of sea breams, 
4,600 tons of shrimp, and 133 tons of lob- 
sters were caught in 1971. 


Canoe Fishery 


In 1971, an estimated 27,960 fishermen 
(27,131 in 1970) operated 5,293 fishing boats 
(canoes and sailboats); 2,578 of the boats 
were equipped with 10 to 25 horsepower out- 
board motors. Generally, these vessels are 
crewed by twoto six men who fish with hand- 
lines or smallnets. The bulk of the catch is 
sold unprocessed on local markets. 


"Pirogue" fishing (indugout canoe or boat 
like canoe) has caught steadily more in the 
past few years. In 1971, it produced an esti- 
mated 178,883 tons valued at $28.6 million; 
this was 80% in weight and 64% in value of 
Senegal's 1971 total catch. The increasing 
catch is due both to an enlargement of the 
fleet and toprogress in motorizing the boats. 


On July 12, 1972, Senegal signed two 
agreements with Canada to help develop its 
fisheries. The first was for purchase of 
3,500 motors worth $2,720,000, including con- 
struction of warehouses and shops for stor- 
ing, distributing, and repairing these motors. 
The second agreement called for an $880,000 
loan, without interest, to build refrigerated 
installations. 


Small-Craft Fisheries 


The small-craft fisheries are distin- 
guished from pirogue fisheries by use of 
more modern vessels and fishing tech- 
niques. Based on FAO designs, the vessels 
are produced locally. Their average length 
is 13 meters, weight 6 to 8 tons, and powered 
by 65 to 70 horsepower engines. 


This fishery began to expand in 1964; by 
1966, the fleet had more than doubled and the 
catch increased by nearly 50%. Then, prob- 
lems involving credit, poor organization, and 
ill-suited equipment began to affect the fish- 
ery. The number of vessels and catch 
dropped toa low in 1970, Although the ves- 
sels remained at 14, the catch in 1971 in- 
creased slightly. This raised hopes that the 
fishery will expand again. 


Sardine Fishery 


This fishery developed rapidly in the mid- 
1960s. The catch increased sharply from 
several thousand tonsto a high of over 18,000 
tonsin1969. Later, it began to decline. The 





W. B.'Folsom is with International Activities Staff, NMFS. 
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E. Neumann is Economic Officer, U.S. Embassy, Dakar, Senegal. 


number of vessels has remained constant-- 
4 Senegalese and 1 French-owned vessel-- 
but their equipment is nowwearing out. 
Senegal believes that the sardine resource 
has suffered from foreign exploitation. 
Nevertheless, due to increased world prices, 
the value of sardine catch has increased 
slightly from $1.1 million in 1970to $1.2 
million in 1971. 


Trawl Fishery 


In contrast to small-craft and sardine 
fisheries, the trawl fishery has increased 
steadily in vessels and production, In 1971, 
the fleet reached 83 (58 French-owned, 11 
Senegalese, and 14 others); their total catch 
exceeded 10,000 tons for first time. 


Tuna Fishery 


The tuna fishery continues to be the major 
success story of Senegal's commercial fish- 
eries. Although only 47 vessels fished tuna 
in 1971, four fewer than in 1970, their catch 
increased by 54% to 18,461 metric tons. 


Of particular interest is the record of the 
Societe Senegalaise d'Armement a la Peche 
(SOSAP), a mixed industry/ government ven- 
ture, compared to catch by French tuna ves- 
sels. The SOSAP fleet numbered 17 vessels 
in1971 (only 15 fished due to late delivery of 
two boats from Germany). It caught slightly 
over 50% more than the 30 French vessels. 


Virtually all of Senegal'stuna is exported 
to France, where a special quota agreement 
brings higher prices than world prices. 


The tuna catch is processed by the Con- 
serveries du Senegal Alimentaires (African 
Food Products Co., or SAPAL) and by the 
Societe Africaine de Produits Alimentaires 
(African Food Products Co., or SAPAL). 


Shrimp Fishery 


Senegal's most promising fishery is 
shrimp. Production increased from 124 tons 
in 1960 to 600 tons in 1966, when marine 
shrimping began, and to 4,599 tons in 1971. 


Estuarine Fishery 


The commercial fishery is based on young, 
estuarine shrimp--pink shrimp (Penaeus 
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durarum, called "la grosse" or la blanche" 
in Senegal). It began in 1959 when a plant 
was built on the Casamance River in south- 
ern Senegal. 


The fishery is very simple. Between May 
and August, 800 to 1,000 fishermen operate 
in an area 40 kilometers up river from the 
town of Ziguinchor. Each fisherman has an 
anchorage onthe river. A 12-mm mesh net 
held open by two beams is placed across the 
current, slightly above or below the surface. 
The net is heldin place by two dugout canoes. 


At night, when the tide is running, the 
dugouts are towed to their anchorages by 
plant owners. The owners also lend fishing 
materials. Whenthe tide changes, each fish- 
erman brings his net ashore and sells his 
catch to the plant owners, who collect the 
shrimpintrucks. The average catch per net 
runs from 5 to’) kilograms per day, but it 
can reach 30 to 40 kg/day in good locations 
during height of season (May to July). 


There are severai shrimp-processing 
plants along Casamance River. Most of their 
production is trucked to Dakar for export to 
Europe (mainly France). The largest plant 
is at Ziguinchor--the Amerger-Casamance 
plant. It is new, well managed, and has one 
operation which brine-freezes cooked whole 
shrimp, 


The Casamance fishery could be expanded 
considerably, but lack of roads downstream 
prevents collection of shrimp catches. Out- 
side Casamance region, there are no major 
shrimp resources. 


Marine Fishery 


Shrimping at sea was begun on an explora- 
tory basis in 1963. In 1965, five vessels 
fished; by 1966, 16 vessels. These were old 
side-trawlers rigged for twin-trawling. In 
1968, many were replaced by modern vessels. 
Between1966 and 1968, the shrimp catch in- 
creased from 195 tons to 2,142 tons. Pres- 
ently, the trawl fleet takes over three-fourths 
of the total shrimp catch (4,599 tons in 1971). 


There are two major trawl shrimping 
grounds: in the north, a 350-square-mile 


area extending from Cayar Canyon to north 
of St. Louis (fishing from November to 
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April), The second area is off Gambia River, 
a narrow stretch of mud 450 squares miles 
long between mouth of.Casamance River and 
Bissagos Islands. Productionis usually good 
between August and November. 


Deepwater shrimp (Penaeus longirontris) 
are taken on continental slope (200 to 400 
fathoms), mostly by Spanish and others. 


DOMESTIC & FOREIGN 
DEVELOPMENTS 


Port Development 


Development of Dakar's fishing facilities 
has been consistent, if not rapid, over the 
past 10 years. The Government has been 
developing the ports while relying on private 
capital, foreign or domestic, to provide 
freezing and processing plants. The two 
mainprojects of the Third Plan, now largely 
completed--construction of a large $1.5 mil- 
lion fishing pier and deepening of port's fish- 
ery portion by six meters--should aid fish- 
eries. 


Foreign Participation 


Most foreign investment involves Euro- 
pean(mainly French) participation. However, 
a U.S. firm and, more recently, a Kuwait- 
based firm have invested. 


Star-Kist, a large U.S, firm, has a 32.5% 
interest in Societe de Frigorifiques du Senegal 
(SOFRIGAL), a freezing and storage opera- 
tion. The latter neither cans nor fishes for 
itself. Its plant is equipped with brine-type 
freezing tanks. It has a freezing capacity of 
100 metric tons per 24 hours. There are 
four cold-storage rooms with a total capacity 
of 2,000 tons. Two ice machines produce a 
total of 35 tons of flake ice per day, used 
primarily by local boats. 


Another foreigninvestor is Gulf Fisheries 
company of Kuwait. It has 24 vessels based 
in Dakar. It is the largest shrimping opera- 
tion in Senegal. The vessels are identical 


small trawlers built in France. 
began in 1970. 


Operations 


The trawlers freeze their catch onboard. 
Each vessel has a 50-ton storage capacity. 
Previov ‘ly, the shrimp were retained on- 
board until transshipped for export. The 
company now has leased cold-storage facili- 
ties. 


Senegal encourages foreign investment 
with the possibility of 5-year "tax holidays," 
duty-free import of materials, and easy 
capital repatriation, 


New Legislation 


Senegal claims territorial waters of 12 
miles. She believes foreign fishing outside 
these limits has severely affected local catch. 
In April 1972, the National Assembly passed 
a law establishing a fishing zone 110 miles 
beyond the 12-mile territorial sea. This law, 
signed bythe Presidentin July, provides that 
foreigncompanies may fish within these wa- 
ters if they reach agreement with the Gov- 
ernment. 


The French are not affected because they 
have an agreement permitting them to fish 
within territorial sea. On June i, 1972, 
Senegal signed an agreement with Spain. The 
latter will help in fishery research, train 
fishermen, and land part of their catch in 
exchange for fishing rights. Reportedly, 
the Norwegians and Japanese are actively 
negotiating for similar agreements. 


‘ TRADE 


Senegal has made progress in recent 
years in exporting fishery products. Most 
go to Europe and African countries. The 
development of processing industries re- 
mains the weakest part of Senegai's attempt 
to develop its fishing resources, among the 
most valuable along the West African coast. 


Senegal continues to import sizable 
amounts of fresh, chilled or frozen fishery 
products. These imports, however, are 
valued below their total fishery exports. 
This provides the industry with a favorable 
balance of trade. 
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FOOD FISH FACTS 





Smelt 
(Osmerus mordax) 


Smelt have beena popular food fish on the 
North American continent for hundreds of 
years. Captain John Smith reported, on one 
of his explorations of the New England area 
in 1622, that the smelt were so abundant that 
local Indians scooped them out of the water in 
baskets. Among early Pacific slope Indians, 
fish were extremely important as food and 
used as one of the chief items of trade. Pa- 
cific Indians enjoyedsmelt as a food and also 
utilized one particularly oily variety by dry- 
ing the fishand burningitas a candle. Today, 
smelt are still considered one of the finest 
food fishes. Smelt takes its name from the 
ancient Anglo-Saxon word "smoelt" meaning 
smooth and shining. Local names for smelt 


include icefish, frostfish, and candlelight fish. 
Description 


Smelt resemble midget salmoninappear- 
ance and they are distantly related to the 
salmonfamily. The smelt is asmall, slender, 
silvery fish with olive green coloring along 
the back. 


from 7 to 8 inches, occasionally up to 14 


The average size of smelt varies 


inches. The average weight is from 10 to 11 
smelt to the pound and up to 3 pound each for 
some of the larger ones. Smelt have a large 
mouth for their size and the lower jaw pro- 
jects beyond the upper. The tip of the tongue 
has large, fang-like teeth which, with the large 


mouth, distinguish smelt from other similar 
small fish. Smelt have large scales which 
come off readily. 
Habitat 

Originally anadromous, like their rela- 
tives that live in the ocean and ascend rivers 
and streams to spawn, smelt have adapted to 
fresh-water habitats, living in cold-water 
lakes and streams in many parts of the United 
States. The Columbia River with its tribu- 
taries in the West, the Gulf of St. Lawrence 
to the Virginia Capes in the East, and the 
Great Lakes areain the Midwest are all smelt 
country. Smelt were first introduced into the 
Great Lakes area in 1906, primarily to pro- 
vide food for salmon which were being planted 
in Michigan lakes. The salmon transplanta- 
tion failed, at that time, while that of the smelt 
succeeded beyond the wildest expectations of 
It is be- 
lieved that all of the smelt now found in the 


those who carried out the project. 


Great Lakes came from the eggs taken from 
Green Lake, Maine, in 1906 and planted in 


Crystal Lake, Michigan. 
Smelt Fishing 


In the early part of the year when the ice 
begins to break, the smelt, traveling mostly 
after dark, leave the large lakes and rivers 
and swarm into tributaries on their spring- 


time spawning runs. This is the signal for 
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hundreds of men, women, and children who 
splash through the icy shallows to catch the 
tasty little fish. Their fishing gear varies 
from nets and buckets to window screens and 
an occasional birdcage. Anything that can be 
used to scoop the smelt out of the water is 
used. The silvery bodies of the smelt darken 
the waters making them easy prey for sport 
and commercial fishermen alike. Various 
types of gear are used by commercial fisher- 
men but the most popular are the pound nets, 
gill nets, and a modification of the shrimp 
trawl. In some areas of the United States, 
smelt are harvested by commercial fisher- 


men throughout most of the year. 
Conservation 


Most conservation methods which concern 


smelt are carried out at state levels. Regu- 


lations have been set up as to type of gear 
that may be used as well as the amount of 
smelt that canbe taken. Scientists are seek- 
ing answers to fluctuations of smelt abundance 
as well as why the fishery has declined in 
some areas. The life histories and spawning 


habits of smelt are also being studied. 
Uses of Smelt 


Smelt have delicate, sweetflavor and con- 
tain a pleasant oil that aids digestion. Many 
gourmets consider them one of the choicest 
of fish. Smelt may be broiled, pan-fried, or 
deep-fat fried. In some areas, smelt are 
baked or prepared in a casserole. They are 
available either fresh or frozen all year round. 
(National Marketing Services Office, NMFS, 
NOAA, U.S. Dept. of Commerce, 100 E. Ohio 
St., Rm. 526, Chicago, Ill. 60611.) 
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SING A SONG OF SEAFOODS AT BREAKFAST TIME 


How do you start the morning? If you or 
your family wake up grouching instead of 
singing, you're probably not taking time for 
a satisfying, nourishing breakfast. It's so 
easy to start the day with a bounce and have 
energy that lasts well intothe morning --enjoy 


seafoods for breakfast or brunch. 


Fishery products are power-packed with 
valuable protein and other nutrients and are 
quickly prepared and cooked. Canned varie- 
ties suchas versatile, shelf-ready tuna make 
hearty fare for the first meal of the day. 


French Toasted Tuna Sandwiches, a new 





breakfast or brunch idea from the National 
Marine Fisheries Service, is sure to produce 
an eager, smiling family waiting in line as 
you take the savory sandwiches off the grid- 
dle. Extra time can be saved by preparing 
and refrigerating the tasty tuna mixture the 
night before. All youneedtodo in the morn- 
ing is make the sandwiches, dip them in an 
egg mixture, and fry until hot and golden 
brown. Serve this novel, nourishing sand- 
wich topped with tart-sweet applesauce for 


a new taste delight. 


Looking for more bright breakfast ideas 
that save time and produce smiles as well 
as energy? Send for Top O' The Mornin' 
With Fish And Shellfish (I 49.39.15), Test 
Kitchen Series No. 15. This full-color book- 
let is filled with quick-to-fix, delightful-to- 
eat, seafood for breakfast ideas. It can be 
yours by sending 25¢ to the Superintendent of 
Documents, U.S. Government Printing Office, 


Washington, D.C. 20402. 





FRENCH TOASTED TUNA SANDWICHES 


1 
1 can (9g ounce) tuna, drained 5 teaspoon salt 


3 cup finely chopped celery 12 slices white bread 


1 cup salad dressing or cup milk 


2 mayonnaise 
2 eggs 
2 tablespoons chopped green 


pepper 1 teaspoon sugar 


2 tablespoons chopped pimiento Cooking oil or shortening 


1 teaspoon grated orange or 


Applesauce, heated 
lemon rind (optional) 


Flake tuna, Combine tuna, celery, salad dressing or mayon- 
naise, green pepper, pimiento, orange or lemon rind, if used, 
and + teaspoon salt; mix well. Spread6slicesof bread withan 
equal amount of tuna mixture; cover with remaining 6 slices of 
bread. Combine milk, eggs, sugar, and remaining i teaspoon 
salt; beat well. Dip sandwiches into egg mixture, Fry in hot 
oil or shortening over moderate heat until brown on one side. 
Turn carefully; brown on second side. Serve with heated apple- 
sauce. Makes 6 servings. 

(Source: National Marine FisheriesService, National Oceanic & 


Atmospheric Administration, U. S. Department of Commerce, 
100 East Ohio Street, Room 526, Chicago, Illinois 60611.) 
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SWEET ’N’ SOUR ’N’ 


Company's coming and you're wondering 
what toserve? Use your imagination. Com- 
pany meals don't have to be expensive inorder 
to please. Camaraderie, good conversation, 
and down-to-the-sea good food will make a 
meal a success. Using fishery products is 
being smart ina number of ways--they provide 
excellent nutrition and great taste. They are 
easily prepared and quickly cooked. Many 
fishery products are easy on the budget. 


You'll please with versatile flounder or 
sole fillets. These thin. firm, white fillets 
have long beenfavorites. Theirdelicate 
flavor makes them great eating, simply pre- 
pared or combined with otherfoods. Flounder 
adapts easily to rolling for attractive serving. 
It is protein-rich, practically boneless, and 
almost 100% edible. Flounder and sole fillets 
are interchangeable and available almost 
everywhere either frozen or fresh. 


Flounder fillets take ona festive air in 
Sweet 'N Sour Saucy Flounder, a bright new 
recipe from the National Marine Fisheries 
Service. Elegant but easy. The fillets are 
simply rolled, butter-coated, and baked until 
flaky. The final gourmet touch 1s serving 
the succulent fish with a sweet-sour sauce 
flavored with pineapple andlemon juice. Bits 
of pineapple, thin tomato wedges, and diced 
green pepper are added to the sauce for color 
and texture interest. This subtle but satisfying 
combination of flavors is sure towinacclaim. 
Put it in your prideworthy collection of favor- 
ite recipes to be served often. 


SWEET 'N' SOUR SAUCY FLOUNDER 


2 pounds flounder fillets, 
fresh or frozen 


i cup butter or margarine 


1 teaspoon grated lemon rind 
1 teaspoon salt 


z cup sugar 

2 tablespoons cormstarch 

1 cup pineapple juice 

1 cup lemon juice or cider 
vinegar 

1 can (8 ounce) crushed 
pineapple, drained 

1 cup thin tomato wedges 

+ cup diced green pepper 


Pineapple slices for garnish 
Lime slices for garnish 





SAUCY SEAFOOD 
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Thaw frozen fish. .Place 2 tablespoons 
butter or margarine in shallow 2-quart baking 
dish. Place inmoderate oven, 350° F, 
to melt. Arrange fish fillets, flat or rolled, 
in baking dish; turnto coat sides with melted 
butter or margarine. Sprinkle with lemon 
rind and } teaspoon salt. Bake 25 to 30 min- 
utes or until fish flakes easily when tested 
with a fork. While fish is cooking prepare 
sauce. Combine sugar, cornstarch, and re- 
maining 3 teaspoon salt; mix well. Add pine- 
apple juice and lemon juice or vinegar; stir. 
Cook stirring constantly until sauce is clear 
and thickened. Fold indrained pineapple, 
tomato wedges, green pepper, and remaining 
2 tablespoons butter or margarine; heat. 
Serve over fish. Makes 6 servings. 


(Source: National Marine Fisheries Service, 
National Oceanic & Atmospheric Administra- 
tion, United States Department of Commerce, 
100 East Ohio Street, Room 526, Chicago, 
Illinois 60611.) 
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